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In  this  edition  the  Editors  have  most  carefully  revised  the 
entire  work.  The  order  of  dissection  has  been  here  and  there 
altered ;  and  further  illustrations  and  additional  matter  intro- 
duced, especially  concerning  the  Anatomy  of  the  Nervous  System 
and  the  Senses. 

The  object  throughout  has  been  to  be  as  concise  as  possible, 
and  to  put  the  subject  in  as  clear  and  practical  a  light  as 
is  compatible  with  the  faithful  handling  of  its  natural  di£S- 
culties. 

It  is  hoped  that  the  work,  in  its  present  form,  is  adapted, 
not  only  for  students,  but  for  members  of  the  profession  who 
wish  to  refresh  their  anatomical  knowledge. 

Our  best  thanks  are  due  to  the  Demonstrators  of  Anatomy 
at  St.  Bartholomew's  Hospital  for  valuable  suggestions. 


65  OOWBB  St&BET  : 
October  1879. 
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A     MANUAL 

or    TUR 

DISSECTION  OF   THE   HUMAN   BODY. 

DISSECTION  OF  THE  SCALP. 

^  An  incision  should  be  made  from  the  root  of  the 

nose  along  the  mesial  line  of  the  vertex  to  the 
external  protuberance  of  the  occipital  bone ;  another,  horizontally 
round  each  half  of  the  head,  to  join  at  right  angles  the  two  ends 
of  the  first  incision.  These  incisions  must  not  divide  more  than 
the  skin,  so  that  the  subcutaneous  vessels  and  nerves  be  not  in- 
jured. It  is  well  to  dissect  on  one  side  of  the  head  the  muscles 
only,  reserving  the  other  side  for  the  dissection  of  the  vessels  and 
nerves. 

Stbata  ooxroa-  ^be  several  strata  of  tissues  covering  the  skuU- 
iNo  THE  Scalp.  cap  are — 1,  the  akin ;  2,  a  thin  layer  of  adipose 
tisaue  which  contains  the  cutaneous  vessels  and  nerves  and  the 
bulbs  of  the  hair ;  and  by  which  the  skin  is  very  closely  connected 
to,  3,  the  broad  thin  aponewroais  of  the  occipito-frontalis  muscle 
(aponeurosis  of  the  scalp) ;  4,  an  abilindance  of  loose  connective 
tiestie,  which  permits  the  free  motion  of  the  scalp  upon,  5,  the 
pericranium^  or  periosteum  of  the  skull-cap. 

Immediately  beneath  the  skin,  then,  we  expose  the  thin  stratum 
of  adipose  tissue  which  connects  it  with  the  aponeurosis  of  the 
scalp.  It  forms  a  bed  for  the  bulbs  of  the  hair  and  for  the  rami- 
fications of  the  cutaneous  arteries.    The  toughness  of  this  tiMue, 
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in  wliich  the  arteries  ramify,  does  not  permit  them  to  retract  when 
divided ;  hence  the  haemorrhage  which  follows  incised  wounda  of 
the  scalp  ;  hence,  also,  the  difficulty  of  dmwiug  them  out  with  the 
forceps. 

This  cutaneous  muscle  is  closely  connected  to  the 
scalp.  It  consists  of  two  fleshy  portions,  one  on  the 
occiput,  the  otlier  on  the  forehead,  connected  by  a 
brnad  aponeurosis.  The  occipital  portion  of  the 
muscle  takes  origin  from  the  outer  two-thirds  of  the  upper  cur\'ed 
line  of  the  occipital  bone,  and  the  adjoining  part  of  the  mastxiid 
process.  Tlie  fibres  ascend  over  the  back  of  the  head,  and  terminate 
in  the  epicranial  aponeurosis.  The  frontal  portion,  commencing  in 
an  arched  form  from  the  epicranial  aponeurosis  near  the  coronal 
suture,  descends  over  the  forehead,  and  terminates  partly  in  the  skin 
of  the  brow,  partly  in  the  orbicularis  oculi  and  corrugator  super- 
cilii  and  iu  the  internal  angular  process  of  the  frontal  bone.  Some 
fibrcB  run  down  the  nose  under  the  name  of  the  pyramidalw  nasi. 
The  aponeiu-osis  of  the  scalp  is  continued  over  the  temples  and 
side  of  the  head,  gradually  changing  from  tendinous  into  con- 
nective tissue,  Tbis  muscle  enables  us  to  move  the  scalp  back- 
wards and  forwards.  But  its  chief  action  is  as  a  muscle  of  expres- 
sion. It  elevates  the  brows,  and  occasions  the  transverse  wrinkles 
in  the  expression  of  surprise.  It  is  supplied  by  the  posterior 
auricular  and  temporal  branches  of  the  facial  nerve. 

MoHCLM  ov  There  are  several  small  muscles  to  move  the 

■THB  Ear.  cartilage  of  the  ear.     In  man  they  are  thin  and 

pale;  but  iu  animals  who  possess  a  more  delicate  sense  of  hearing, 
they  are  much  more  developed,  for  the  purpose  of  quickly  direct- 
ing the  cartilage  of  tlie  ear  towards  the  direction  of  the  sound. 

M.  AiTOLLiws  To   indicate   the  position  of  this  muscle  the 

Awat.  student  should  draw  down  the  upper  part  of  the 

pinna  of  the  ear,  when  it  will  be  found  immediately  under  the  ridge 
of  skin  BO  produced.  It  arijiee  from  the  epicranial  aponeiu-osis,  and 
is  vnaeried  into  the  cranial  aspect  of  the  upper  part  of  the  concha. 

M.  ATTRAHKNs  This    musclc  is    smaller    than   the  preceding, 

Abubh,  and  ita  situation  ia  indicated  by  the  prominence 
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of  skin  produced  by  drawing  backwards  the  front  part  of  the  helix. 
It  arises  from  the  aponeurosis  of  the  occipito-frontalis,  and  is  in- 
serted into  the  front  of  the  helix. 

M.  nsTiuHEKB  This  muscle  is  exposed  by  reflecting  the  skin 

AuEM.  from  the  ridge  produced  by  drawing  the  pinua 

forwards.  It  proceeds  from  the  base  of  the  mastoid  process  to  the 
lower  part  of  the  concha.  The  retraliens  and  the  attoUens  aurem 
are  supplied  by  the  posterior  auricular  branch  of  the  facial  nerve  ; 
the  attrahens,  by  an  offset  from  the  temporal  branch  of  the  same 
nerve. 

Aktbriks  or  The  arteiHes  of  the  scalp  are  derived,  in  front, 

Sc".p-  from    the    axipra-orbital    and   frontal    arteries, 

liranchea  of  the  ophthalmic  artery  which  is  a  brauch  of  the  internal 

rotid ;  on  the  sides,  from  the  temporal ;  behind,  from  the  occi- 
pital and  posterior  auricular^  all  branches,  of  the  external  carotid. 

The  Jrontal  emerges  from  the  orbit  at  itit  inner  angle ;  it  runs  np- 
warila  for  a  short  distance  and  inoaculates  with  the  following  artt'i-y. 

The  aujjra-orhital  jiaases  tlirough  the  supra-orbital  notch  and  dis- 
tributes branches,  Bome  of  which  ascend  towards  the  top  of  the  head  and 
oommunicftte  with  the  tetuporal  artery. 

The  ittmjKjral,  about  an  inch  ami  a  half  above  the  Jtygoma,  divides  into 
two  bi-anches — an  anterior  and  a  posterior.  The  anUrlor  runs  forwards 
in  a  tortuous  course  and  anaatoinoses  with  the  supra-orbitiil  artery ;  the 
poaterior  (usually  the  larger)  arches  Itackwai-ds  over  the  ear,  and  its 
branches  oommunicHte  with  the  corresponding  branch  of  the  opposite 
side  and  with  the  occipital  and  posterior  auricular  arteries. 

The  posterior  auricular  is  a  small  vessel  seen  in  the  cleft  between  the 
ear  and  the  mastoid  process :  it  ascends,  and  divides  into  two  hi-anchca  : 
one,  which  i>aaHe8  backwards  and  inosculates  with  the  occipital,  the  other, 
which  runs  forwarde  above  the  ear  and  communicates  with  the  tem]K)ral 
artery. 

The  occipital  may  l>e  noticed  piercing  the  trapezius  neiir  to  the 
external  occipiUil  protuberance  ;  ascending  over  the  back  of  the  head,  it 
divides  into  numerous  branches  which  inosculate  wiih  the  preceding 
arteries. 


The  veins  of  the  scalp  accompany  their  respective  arteries. 


6.  Fadal  repn'Mntfid  by  dotted  lino. 

6.  Poiterior  unilCDlJii. 

7.  Hmall  oocdpiUU. 

8.  Great  oodpltol. 

The  aupra-trochlear  nerve  is  derived  from  the  frontal  branch  of 
the  ophthalmic  tliTiaion  of  the  fifth.  It  appears  at  the  inner  angle 
of  the  ovbit,  and  supplies  the  skin  of  the  foreheaii,  and  the  iipjier  eyelid. 

The  supra-orlnlal  nerve  is  a  continuation  of  the  frontsil  branch  of  the 
fifth.  It  emerges  from  the  orbit  tlirough  the  notch  in  the  frontsil  bone, 
and  subdividea  into  branches,  which  are  covered  at  first  by  the  fibres  of 
the  orbiculfiriB  and  occipito-fi-oiitaliH  ;  but  they  preeeutly  bwjome  subcii- 
taoeous.  Mid  tenoio&te  in  two  branchea — an  inner,  which  asceuda>  to 
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supply  tlie  Structures  as  high  as  tbe  parietal  bone ;  and  an  outer  aud 
larger,  wbicU  may  be  traced  over  the  vertex  as  far  aa  the  occipital  bone. 

The  temporal  branch  of  the  SKp^rior  maxiUary  ne)-ve  pierces  tlie 
temporal  aponeurosis  about  an  iui*h  above  the  zygoma,  aud  is  distributed 
to  the  skin  of  the  temple,  communicating  with  the  facial  nerve  aud  occa- 
sionally with  the  following. 

The  auricitlo-teniporfU  iterve,  a  branch  of  the  inferior  maxillary  nerve, 
after  sentling  a  small  filament  to  the  upjxjr  part  of  the  pinna,  divides  into 
two  branches  which  acconijMiny  the  divisions  of  the  superficial  tenijwral 
artery ;  of  these  the  posterior  ih  the  smaller. 

The  temporal  hrcmchea  of  the  facial  nerve  lie  superficial  to  the  tem- 
j>oral  aponeurosis,  and  Hupply  the  attmhens  nureni,  the  orbicularis 
oculi,  the  occpito-frontalis,  Hud  the  corrugwtor  supei-cilii. 

The  poaterior  aurirtdar  rutrve  is  a  bi'&nch  of  the  facial,  and  divides 
like  its  accompanying  artery  behind  the  pinna  of  the  ear,  into  a  pootericr 
or  occipital  branch,  which  supplies  the  posterior  belly  of  the  occipito- 
frontalis,  and  into  an  ant«rior  or  auricular  branch,  which  ends  in  the 
auricle,  the  retrahena  aui-em  and  the  attollena  aurem. 

The  great  occipital  nerve  is  the  posterior  branch  of  the  second  cervical 
nerve.  After  piercing  the  complexus  it  appe»u"8  on  the  occiput  mth  the 
occipital  artery,  and  divides  into  wide-spreading  branches  which  supply 
the  skin.  It  communicates  with  the  posterior  auricular,  the  small  occi- 
pital, and  the  third  cervical  nerves. 

The  K/nall  occipital  nerve,  a  branch  of  the  anterior  division  of  the 
second  cervical  (p.  21),  runs  along  the  posterior  border  of  the  stemo- 
ma^toid  and  supplies  the  sculp. 

Occasionally,  though  rarely,  a  cutaneous  branch  of  the  suboccipital 
nerve  is  distributed  to  the  back  of  the  bead. 

Tmsra  or  Sun-  Raise  the  aponeurosis  of  the  scalp,  and  observe 

QicAL  iNTKBarr.  the  quantity  of  loose  connective  tissue  which 
intervenes  between  it  and  the  pericranium.  This  tissue  never 
contains  fat.  There  are  some  points  of  surgical  interest  con- 
cerning it : — 1 .  Its  looseness  accounts  for  the  extensive  effusions 
)f  blood  which  one  often  sees  after  injuries  of  the  head.     2.  It 

ImitB  of  large  flaps  of  the  scalp  being  detached  from  the  skull- 
cap ;  but  these  flaps  rarely  eloiigh,  unless  severely  damaged, 
because  they  carry  their  blood-vessels  with  them.  3.  In  pldeg- 
monous   erysipelas  of  the  scalp,  the  connective   tissue  becomes 
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inBltrated  with  pus  and  sloughs;  hence  the  necessity  of  making 
incisions:  for  the  scalp  will  not  lose  its  vitality,  and  liberate  the 
sloughs  like  the  skin  of  other  parts  under  similar  conditions, 
because  its  vessels  run  above  the  diseased  tissue,  and  therefore  its 
supply  of  blood  is  not  cut  off. 

Ltmpiutics  of  The  lymphatics  of  the  scalp  run  for  the  most  part 

THB  Scalp.  backwards  towards  the  occiput ;  a  few  run  towards 

the  root  of  the  zygoma,  where  they  enter  the  lymphatic  glands  in 
those  situations,  respectively.  Here,  therefore,  one  finds  glandular 
enlargements  when  the  scalp  is  diseased. 

To  examine  the  brain  and  its  membranes,  the 
skull-cap  must  be  removed  about  half  an  inch 
above  the  eupra-orbital  ridges  in  front,  and  on  a  level  with  the 
occipital  protuberance  l>ebind.  It  is  better  to  saw  only  through 
the  outer  table  of  the  skull,  and  to  break  through  the  inner  with  a 
chisel.  In  this  way  the  dura  mater  and  the  brain  are  less  likely 
to  be  injured.  On  removing  the  skull  we  expose  a  tough  fibrous 
membrane^  tJte  dura  niatevy  which  forms  the  moat  external  of  the 
membranes  of  the  brain. 

The  meningeal  arteries  ramify  between  the  skull  and  the  dura 
mater.  We  cannot,  however,  with  the  brain  in  si^fu,  trace  their 
course,  at  preg<'nt,  throughout ;  so  their  consideration  must  be 
deferred  until  the  bi-ain  has  been  removed. 

This  membrane  is  so  called  because  it  was 
thought  to  give  rise  to  all  the  other  fibrous  mem- 
branes in  the  body.  It  is  a  dense  white  fibrous  membrane,  rough 
on  its  outer  aspect,  where  it  is  more  or  less  adherent  to  the  inner 
surfia^e  of  the  skull,  forming  its  internal  periosteum.  On  its  inner 
surface  it  ia  smooth  and  shining,  being  lined  by  the  parietal  layer 
of  the  arachnoid  membrane,  which  most  anatomists  now  describe 
as  constituting  a  part  of  the  dura  mater.  In  consequence,  the 
term  ^8 iibdund  space  ^  is  now  substituted  for  the  old  one — ^tke 
cavity  of  ike  ai-acknokU  The  dura  mater  diflfers  in  its  adhesion 
to  the  subjacent  bones :  its  adhesion  is  firmeet  at  the  sutures, 
the  petrous  portion  of  the  temporal  bone,  the  basilar  process,  the 
body  of  the  sphenoid,  the  cribriform  plate  of  the  ethmoid  bone. 


DvoA.  AIateb. 


DUSA   MATES. 


Falx  Cekkbiu. 


the  depressions  for  the  Pacchionian  bodies,  and  at  the  margin  of 
the  foramen  magnum.  Its  remarkably  toitgh  and  fibrous  structure 
adapts  it  exceedingly  well  to  the  four  purposes  which  it  serves : — 
1.  It  forms  the  internal  periosteum  of  the  skulL  2.  It  forms,  for 
the  support  of  the  lobes  of  the  brain,  three  partitions — namely,  the 
fabt  cerebri,  the  falx  cerebdli,  and  the  tentorium  cerebelli.  3.  It 
forms  the  sinuses  or  venous  canals  which  return  the  blood  from  the 
brain.  4.  It  forms  sheaths  for  the  nerves  as  they  leave  the  skuU. 
Of  the  partitions  formed  by  the  dura  mater  for  the  support  of 
the  lobes  of  the  brain,  two  are  vertical,  and  separate,  respectively, 
the  two  hemispheres  of  the  cerebrum,  and  those  of  the  cereljellura  ; 
the  third  slopes  backward?,  and  supporta  the  posterior  lobes  of  the 
cerebrum. 

This  partition  is  named,  from  its  resemblance  to 
the  blade  of  a  isickle,  fulx  cerebri.  It  is  received 
into  the  longitudinal  fissure,  and  separates  the  two  cerebral  hemi- 
ephcres.  It  begins  in  a  point  attached  to  the  criaia  galli,  and 
gradually  becomes  broader  as  it  extentlu  backwards.  Its  up|>er 
edge  is  convex,  and  attached  to  the  median  groove  on  the  inner 
aspect  of  the  vertex  of  the  skull ;  its  lower  margin  is  concave  and 
free,  and  runs  along  the  upper  aspect  of  the  corpus  callosum. 
From  Its  baue  or  broadest  part  proceeds   the   sloping   partition 

Thntorhtm  named  tentoritiin  cei'ebelli.     This  forms  an  arch 

Ckrhhklii.  for    the    support   of  the   posterior   lobes    of  the 

cerebrum,  so  that  they  may  not  press  upon  the  cerebellum  beneath. 
Ohser\'e  that  the  tentorium  is  attached  to  the  transverse  ridge  of  the 
occipital  bone,  to  the  superior  border  of  the  petrous  portion  of  the 
temporal  Iwne,  and  to  the  posterior  and  anterior  clinoid  processes 
of  the  sphenoid.     The  small  median  partition  which  sepaiates  the 

Falx  Ckbb-  lobes  of  the  cerebellum  is  called  the  falx  cerebdli. 

■■»•"•  It  is  placed  vertically  in  the  same  plane  with  the  talx 

cerebri,  and  its  point  is  downwards  towards  the  foramen  magnum. 
The  dura  mater  is  supplied  with  nerves  by  the  recurrent  branch 
of  the  fourth  nerve,  by  the  fifth  and  eighth  cranial  nerves.     Fila- 
ments have  likewise  been  traced  into  it  from  the  sympathetic 
system  and  from  the  Gasserian  ganglion. 
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SIXrSES   OF   THE    DXJBA    KATEB. 


SiNFsxs  nr  the  It  18  one  of  the  peculiarities  of  the  cerebral  cir- 

DtfBAMATKR.  cirlation,  that  the  blood  is  returned  through  canals 

or  siuu8M  formed  by  the  dura  mater.     These  canals  are  produced 
Ftn.  2.  by  a  splitting  of  the  dura  mater  into  two 

layers  as  shown  in  fig.  2,  where  1  represents 
a  vertical  section  through  the  superior  longi- 
tudinal sinus.  They  are  lined  by  the  same 
smooth  membrane  as  the  rest  of  the  venous 
systeu].  Since  their  walls  consist  of  un- 
yielding structure,  and  are  always  on  the 
stretchy  it  is  obvioua  that  they  arc  admir- 
ably adapted  to  resist  the  pressure  of  the  brain.  There  are  fifteen 
of  these  sinuses ;  five  are  pairs,  and  five  are  single,  as  follows : 

Tlio  fivft  singlo  sinuses  are — 

The  superior  IoDgitudin«1, 
The  inferior  loDgitudinal. 
The  circular. 
The  transvor«e. 
The  straiglit. 


OlAOfUM    Til   SHOW   FO&UA- 

TtoN  or  *  si!n:». 


Tho  fire  pnirs  of  sinuses  ore — 
Tho  lat<vriil. 
The  superior  petrosal. 
The  inferior  pelroauL 
The  cavernous. 
The  occipital. 


GrrriiixAi.  Sinus. 


Fio.  3. 


Tlie    blood    from    all  these  sinuses  is  eventually  discharged 

through  the  iuternal  jugular  veins. 

This  runs  along  the  upper  edge  of  the  falx  cere- 
bri (fig.  3).  It  begins  very  small  at  the  crista 
galli,  gradually  increases  in  size 
in  its  course  backwards,  and  op- 
posite the  internal  protuberance 
of  the  occipital  bone  divides  into 
the  right  and  left  lateral  sinuses, 
tbe  right  being  generally  the  larger. 
Besides  numerous  veins  from  the 
amcellous  teituje  of  the  skull-cap, 
the  superior  longitudinal  sinus  re- 
ceives large  veins  from  each  hemi- 
sphere of  tbe  cerebrum.  It  ia 
interesting  to  observ'e  that  these 

veins  run  (as  a  rule)  from  behind  forwards,  contrary  to  the  current 


I.  f^perior  lon^tudinol  aintu. 

3.  Infsrior  looKitndliiBl  >unuL 
I.  Stmlilit  sinB*. 

4,  i.  Veue  Q«leDi. 
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BDPEBIOE   LONGITUDINAL    SINUS. 


of  blood  in  the  sinus,  and  that  tbey  pass  through  the  wall  of  the 
sinus  very  obliquely,  like  the  ureter  into  the  bladder.  The  probable 
object  of  this  oblique  entrance  is  to  prevent  regurgitation  of  blood 
from  the  sinus  into  the  veins  of  the  brain. 

Cut  open  the  superior  longitudinal  sinus  :  observe  that  it  is 
triangular  with  its  base  upwards,  and  that  its  cavity  is  intersected 
in  many  places  by  slender  fibrous  cords,  terme<:l  chorda;  WiUi-ttii* 
Their  precise  use  is  not  understood. 

Olakddlb  In  the  neighlxjurhood  of  the  superior  longitu- 

TAccinoM.  dinal   sinus,  we   meet  with   small  white  elevated 

granulations,  sometimes  arranged  singly,  sometimes  in  clusters, 
which  are  received  into  the  depressions  on  the  inner  aspect  of  the 
skull-cap.  They  are  termed  glanduke  Pacchionl,\  and  are  found 
in  four  situations: — 1.  On  the  outside  of  the  dura  mater;  often 
80  large  as  to  occasion  depressions  in  the  bones,  2.  On  the  surface 
of  the  pia  mater.  3.  In  the  interior  of  the  longitudinal  sinu?, 
covered  by  its  lining  membrane.  4.  On  the  posterior  and  antero- 
inferior parts  of  the  jwaterior  lobe  of  the  cerebrum. 

They  are  due  to  an  increased  growth  of  the  villi,  which  are  nor- 
mally found  in  the  arachnoid  membrane,  and  make  their  way, 
through  the  dura  mater  or  the  pia  mater,  to  the  different  situations 
in  which  they  are  found.  The  greatest  growth  takes  place  from 
the  visceral  layer,  as  may  be  seen  in  the  dissection  of  the  brain. 
These  bodies  are  not  found  at  birth,  but  usually  commence  their 
growth  about  the  third  year,  and  are  always  found  at  the  seventh 
year,  after  which  they  gradually  increase  as  life  advances. 

The  brain  should  now  be  removed,  and  preserved  in  spirit  for 
future  examination.  Its  anatomy,  with  that  of  its  remaining  mem- 
branes, will  be  described  in  a  subsequent  part  of  this  work. 

The  other  sinuses  should  uow  be  examined. 
L&TKBAi.  These  are  the  two  great  sinuses  through  which 

SnnrDi.  all  the  blood  from  the  brain  is  returned  to  the 

jugular  veins.    Their  course  is  well  marked  in  the  dry  skull.     The 

•  So  called  after  Willw,  who   flnt  described   them   in  his  work,  '  Do  Cerebri 
Anatome,'  1664. 

t  AfUr  the  Italian  anatomist  who  fint  dcscribeJ  thorn,  in  1 706. 
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SINUSES    OF  THE    DUBA    MATER. 


Strajout  Snrus. 


right  is  usually  the  larger.  Each  commences  at  the  internal 
occipital  protuberance,  and  proceed^s  at  first  horizontally  outwards, 
enclosed  between  the  layers  of  the  tentorium,  along  a  groove  in 
the  occipital  bone  and  the  posterior  inferior  angle  of  the  pariftal ; 
it  then  descends  along  the  mastoid  portion  of  the  temporal  bone, 
and  again  indenting  the  occipital  bone,  turns  forwards  to  the 
foramen  lacerum  poster ius,  and  terminatea  in  the  internal  jugular 
vein.* 

lypEitioR  LoN-  This  is  of  small  size.     It  runs  in  the  inferior 

oiTUDiNAi.  Sinus.  free  border  of  the  falx  cerebri,  and  terminates  in 
the  straight  sinus  at  the  anterior  margin  of  the  tentorium 
(fig.  3). 

This  may  be  considered  as  the  continuation  of 
the  preceding.  It  runs  along  the  line  of  junction 
of  the  falx  cerebri  with  the  tentorium  cerebelli,  and  terminat€s  at 
the  divergence  of  the  two  lateral  sinuses.  It  receives  the  two 
venfUB  Gateni  (fig.  3),  whicli  return  the  blood  from  the  lateral 
ventricles  of  the  brain. 

Cavkrxoos  This  is  80  called  because  its  interior  is  inter- 

SiNX's.  sected    by    numerous    cords.       It    extends    along 

the  side  of  the  body  of  the  sphenoid  bone,  outside  the  internal 
carotid  artery,  It  receives  the  ophthalmic  veiu  which  leaves 
the  orbit  through  the  sphenoidal  fissure  ;  and  it  communicates 
with  the  circular  sinus  which  surrounds  the  pituitary  gland 
(fig.  A). 

This  surrounds  the  pituitary  Iwdy  (P  in  the 
diagram  4),  and  communicates  on  each  side  with 
the  cavernous  sinu?. 

Pktbosal  These  lead  from  the  cavernous  to  the  lateral 

SiNussfl.  sinuses.     There  are  two  on  each  side.     The  supe- 

rioT  runs  along  the  upper  border  of  the  pars  petrosa,  in  the  attached 
border  of  the  tentorium  cerebelli ;  the  inferior^  the  larger  of  the 
two,  runs  along  the  suture  between  the  pars  petrosa  and  the  occi- 


CtBCnjkR  SlKVS. 


"  It  has,  in  some  Buhjeeta.  nnotber  outlet,  through  Uie  forameo  inaBtoideuin,  or  cIm 
thruugh  the  posUsrior  condyloid  foram«n. 
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MENINGEAL   ABTEBISR. 


Mkkinqkal  These  arteries  ramify  between  the  skull  and  the 

AuTBEtiBs.  dura  mater.     Their  course  may  be  traced  by  the 

grooves  which  they  make  in  the  bones.  They  are  termed  anteriw^ 
7ivuldUf  and  posterior,  from  the  fossse  in  which  they  ramify. 

The  anterior  meningeal  are  derived  from  tLe  ethmoidal  branches  of 
the  oplithftlmic  artery,  and  supply  the  dura  mater  in  the  neij;hl>ourhood 
uf  the  etbniuid  bone. 

The  middle  irtenitujeal  are  three  in  Tiiiinter  :  the  most  inijKirtaiit  ia 
the  arteria  meningra  media,  a  brauch  of  the  internal  maxillary  ax-tery. 
It  enters  the  skull  through  the  foramen  spijiosum,  and  dividcH  into  two 
principi]  branches ;  one  runs  in  a  groove  near  the  anterior  border  of  the 
parietal  lx)ue,  the  other  curves  backwards  over  the  temporal  l>one,  and 
subsequently  ramifies  on  the  parietal  bone.  Thia  mrtery  gives  off  a  small 
hi-aucb — the  petrosal,  which  enters  the  Liatiis  Fallopii  and  anastomoses 
with  the  stylomastoid  artery  in  the  aqim-ductns  Fallopii ;  and  one  or 
more  auaatoiuoeiiiig  hnmches  which  enttn-  the  orbit  through  t!ie  sphenoidal 
fissvtre  to  commnnicate  with  the  ophthalmic  :irtery.  It  is  accom[>auied 
by  two  veins  which  empty  thenwelves  into  the  internal  maxillary  vein. 
The  rtrteria  menitujea  parva,  which  enters  the  sk^ill  through  the  foramen 
ovale,  and  a  nienifigeal  ffrancJt  from  the  ascending  pharyngeal  artery, 
which  comes  up  through  the  fommen  lacerum  medium,  also  supply  the 
dura  mater  and  Iwoes  of  the  middle  foaea. 

The  posterior  meningeal  come  from  the  occipital  and  tlie  vertebral 
arteries ;  these  enter  the  skull  through  the  fommen  jugulare  and  the 
foramen  magniun,  reepoctively. 

The  position  of  the  meningeal  arteries  renders  them  liable  to 
injury  in  fractures  of  the  skull;  hence  extravasation  of  bhx>d 
between  the  skull  and  dura  mater  ia  one  of  the  common  causes  of 
compression  of  the  brain. 

The  student   should  now  examine  the  cranial 
nerves  as  they  pasa  out  through  the  foramina  in 
the  base  of  the  akull,  and  then  dissect  the  cavernous  einus. 

Exit  ok  the  The  cranial  nervea  proceed  in  pairs  through  the 

CuANiAL  NsarBa.      foramina  at  the  base  of  the  skull ;  they  are  named 


DisaserioM. 


occipitnl,  and  that  of  the  straight  «inuii.     The  term  totvular  it  an  iu«>rr«ct  vemion  of 
Ihe  original  word  attkh"  (a  caual  or  gutter),  employed  by  Ueropbilaa. 
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first,  second,  third,  fourth,  &c.,  pairs,  accordlBg  to  the  order  of 
succession  from  before  backwards. 

The  first  is  the  olfacioi'y  nerve.  This  cannot  be  seen,  bo- 
cause  the  olfactory  bulb  has  been  removed  with  the  brain.  From 
the  bulb  proceed  about  twenty  branches,  which  pass  through  the 
foramina  in  the  cribriform  plate  of  the  ethmoid  bone,  and  are 
arranged  in  three  sets — inner,  middle-,  and  outer.  The  inner  pass 
to  the  septum  nasi ;  the  middle  to  the  roof  of  the  nose ;  and  the 
outer  to  the  outer  wall  of  the  nose  as  low  as  the  middle  turbinated 
bone. 

The  second  (optic  tierve)  passes  through  the  foramen  opticum 
into  the  orbit  accompanied  by  the  ophthalmic  artery. 

The  third  (motor  oeuli)  passes  through  the  dura  mater,  close 
behind  the  anterior  clinoid  process,  traverses  the  outer  wall  of  the 
cavernous  sinus,  and  enters  the  orbit  through  the  sphenoidal  fissiue. 
Before  passing  through  the  fissure,  it  divides  into  two  brauches, 
an  upper  and  a  lower. 

The  fourth  {patheticn8\  a  small  nerve,  passes  through  the 
dura  mater  a  little  behind  the  posterior  clinoid  process.  Like 
the  preceding  nerve,  it  passes  through  the  outer  wall  of  the  cavern- 
ous sinus,  and  then  runs  forward  through  the  sphenoidal  fissure. 
Here,  it  lies  above  the  third  nerve,  and  is  finally  distributed  to 
the  superior  oblique  muscle. 

The  fifth  (trifacinl  nertfe)  passes  through  an  aperture  in  the 
dura  mater  beneath  the  tentorium  cerebelli,  just  above  the  point 
of  the  petrous  portion  of  the  temporal  bone.  It  is  formed  of  two 
parts — a  larger  or  sensory  root,  and  a  smaller  or  motor.  Upon  its 
larger  or  sensory  root  is  developed  a  large  ganglion,  the  Qassp.riau 
ganglion.  From  this  ganglion  proceed  the  three  primary  divi- 
sions  of  the  nerve — the  ophthcdhdc,  which  passes  through  the 
outer  wall  of  the  cavernous  sinus,  and  subsequently  enters  the 
orbit  through  the  sphenoidal  fissure;"  the  superior  maxillary^ 


*  While  ibe  nerro  is  in  the  caTprnoua  aiDUfl  it  recpires  filaments  of  commoiiication 
froiu  the  cavernouo  plexus,  an<l  ^Ibo  Konds  bnck  a  branch  to  sapply  Ihe  tontorinin 
cambelli  (Arnold).  The  ophthultnic  norrc  is  frequentljr  very  iatiisAtel/  Gonoeci<Mi 
with  A  branch  from  the  fourth  nerTe. 


CAVEEN0U8   BINtlS. 
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The  sixth  {ithducens)  pierces  the  dura  mater  hehind  the  body 
of  the  sphenoid  bone,  wliicb  it  grooves.  It  then  passes  along 
the  inner  wall  of  the  cavernous  sinus,  external  to  the  carotid 
artery,  and  enters  the  orbit  tb rough  the  sphenoidal  fissure,  to 
supply  the  external  rectus.  It  is  connected  with  the  cavernous 
plexus  as  it  passes  along  the  inner  wall  of  the  sinus. 

The  sevevfh,  consisting  of  the  facial  and  audUory  nerves,  passes 
(with  the  auditx>ry  artery)  through  the  meatus  auditorius  intemus, 
where  the  two  are  connected  with  each  other  by  small  oflFsets.  At 
first  the  facial  nerve  lies  internal  to  and  above  the  auditory  ;  but 
at  the  bottom  of  the  auditory  meatus,  the  facial  nerve  leaves  it  to 
traverse  a  tortuous  bony  canal,  (he  '  aquaeductus  Fallopii ; '  the 
auditory  being  distributed  to  the  internal  ear. 

The  eighth,  consisting  of  the  glonso-pkaryngeal,  pneumo- 
gaairic  and  spinal  accessory  nerves,  passes  through  the  anterior 
part  of  the  foramen  lacerum  posterius.  Tbese  three  divisions  do 
not  all  pass  through  the  same  tube  of  the  dura  mater.  The 
glosso-pharyngeal  has  a  separate  tube,  anterior  to  the  other  two, 
which  have  a  common  one. 

The  ninth,  or  hypoglossal  nervfy  passes  through  the  anterior 
condyloid  foramen  in  two  fasciculi,  which  unite  external  to  the 
skull. 

We  must  now  examine  the  cavernous  sinus,  and 
the  nerves  which  course  along  its  walls  to  the 
orbit — namely,  the  third,  the  fourth,  the  ophthalmic  division  of 
the  6fth  and  the  sixth  nerves. 

Catkbnods  This  sinus  (fig.  4)  lies  by  the  side  of  the  body 

Smvs.  of  the  sphenoid  bone.     In  front  it  receives  the 

ophthalm^ic  vein,  which  passes  backwards  through  the  sphenoidal 
fissure ;  while  posteriorly  it  divides  into  the  superior  and  inferior 
petrosal  sinuses,  which  have  been  already  described ;  on  the  inner 
side  it  communicates  with  the  circular  sinus,  which  surrounds  the 
pituitary  body  (P  in  the  diagram  4).  The  interior  of  the  sinus 
is  remarkable  for  the  numerous  fine  bands  of  tissue  which  inter- 
lace in  all  directions. 

In  the  outer  wall  of  the  cavernous  sinus  we  trace,  from  above 


DnoKTiotr. 


16 


nSllNOUB   SINUS. 


downwards,  the  third  nerve,  the  fourth,  and  the  ophthalmic  divi- 
gion  of  the  fifth,  in  their  course  to  the  orbiL  On  its  ioner  wall, 
are  situated  the  internal  carotid  artery  with  the  sixth  nerve  below 
and  to  its  outer  side.  These  structures  are  not  actually  within 
the  sinus  so  as  to  he  bathed  by  the  blood,  for  they  are  separated 
fiom  it  by  the  lining  membrane  of  the  sinus. 

RxLATira  Post-  These  nerves  should  be  tmcod  from  the  cavemous 
■noxB  OF  Nrrvkb  Binufl,  forwurda,  so  as  to  see  how  thej  alter  their 
IN  Sphexoit>al  relative  positions  before  entering  the  sjjlienoithil  fisfiui-e, 
.  FiBsfRK.  nu^^  again,  in  their  passage  through  it. 

Just  before  entering  the  tphetwidttl  JUsure,  the  fourth  nerve  (on  its 
way  to  the  orbital  surface  of  the  superior  oljlique)  gets  above  the  thinl, 
which  here  div'idea  into  an  upper  aiid  a  lower  branch  (both  pi-oceeding 
to  the  ocidar  siufuce  of  the  nnisclea  thoy  supply) ;  lower  still,  we  have 
the  frontalj  laciymal,  and  nasal  divisions  of  the  ophtlmlmie  ;  lowest  of 
all  is  the  sixth  nerve  on  its  way  to  the  external  rectus. 

/»  fheir  passage  lhrou</h  the-  sphenoidal  Jingure,  we  find  that  the 
fourth  nerve,  the  frontal  and  lucrymal  bmnchps  of  the  ophthalmic,  lie  at 
the  top,  on  the  same  level,  and  in  the  above  order  from  witlun  outwards  : 
thus  they  enter  the  orbit  above  the  muscles.  Lower,  and  in  the  follow- 
ing order  from  above  downwards,  come  the  upper  division  of  the  thirJ, 
the  nnsal  bmnch  of  the  oi»hthaliuic,  the  lower  division  of  the  third,  and 
tho  sixth  ;  all  of  which  {with  the  ophthalmic  vein)  enter  the  orbit 
between  the  two  origins  of  the  rectus  extern  us. 

The  dissector  will  better  i-emember  the  varying  rehitiona  of  those 
nerves,  when  he  has  learnt  their  i-espective  destinations. 

CruTEs  OF  THE  Aftcr   the   removal  of  the    cavernous  sinus,  a 

Carotii>  Aktkut.  good  view  is  obtained  of  the  curves,  like  the 
letter  S,  made  by  the  carotid  artery  on  the  side  of  the  pituitary 
fossa.  The  vessel  enters  the  cranium  at  the  apex  of  the  petrous 
portion  of  the  temporal  bone,  makes  ita  sigmoid  curves,  and  then 
passes  through  the  dura  mater,  between  the  anterior  clinoid  pro- 
cess and  the  optic  nerve,  where  it  gives  off  the  ophthalmic  artery. 
Within  the  cavernous  sinus,  small  branches,  arterU^  receptactdi^ 
arise  from  the  carotid  and  supply  the  pituitary  body,  and  the 
walls  of  the  sinus. 

A  careful  dissection  would  show  a  plexus  of  sympathetic  nerves 
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on  the  carotid  artery,  as  it  lies  by  the  side  of  the  body  of  the  X 
sphenoid.  Thjais  the  carotidj»lbxps.  It  is  connected  by  numerous 
filaments  with  the  sixth  nerve  and  the  Gasaerian  ganglion.  Those 
filaments  of  the  sympathetic  seen  on  the  artery  in  the  upper 
part  of  the  cavernous  sinus,  constitute  the  cavernous  plexus, 
which  is  in  communication  with  the  third,  the  fourth,  and  the 
ophthalmic  division  of  the  fifth  nerves. 


THE   DISSECTION  OF  THE  NECK. 


Dissection. 


Make  a  vertical  incision  through  the  skin,  down 
the  middle  of  the  neck  from  the  symphysis  of  the 
lower  jaw  to  the  sternum;  a  second  along  the  clavicle  to  the 
acromion ;  a  third  along  the  base  of  the  jaw  as  far  as  the  mastoid 
process.  Reflect  the  skin,  and  expose  the  cutaneous  musole  called 
the  plcUyama  myoides.  Between  the  platysma  and  the  skin  is  a 
layer  of  adipose  tissue,  called  the  superficial  fascia.  It  varies  in 
thickness  in  diflferent  subjects,  but  is  generally  more  abundant  at 
the  upper  part  of  the  neck,  especially  in  corpulent  individuals,  in 
whom  it  occasions  a  double  chin. 

Plattssia  The  platysma  myoides  is  the  thin  cutaneous 

Mtoisxs.  muscle  of  the  neck.    It  arises  from  the  sub- 

cutaneous tissue  over  tlie  pectoralis  major  and  deltoid  muscles;* 
thence  proceeding  obliquely  over  the  clavicle  and  the  side  of  the 
neck,  its  fibres  become  more  closely  aggregated,  and  terminate 
thus: — ^The  anterior  cross  those  of  the  opposite  platysma,  im- 
mediately below  the  symphysis  of  the  jaw,  and  are  lost  in  the 
skin  of  the  chin ;  the  middle  are  attached  along  the  base  of  the 
jaw ;  the  posterior  cross  the  masseter  muscle,  and  terminate,  partly 
in  the  subcutaneous  tissue  of  the  cheek,  partly  in  the  muscles  at 
the  comer  of  the  mouth.f 

*  Some  anatomists  describe  it  as  having  a  slender  origin  from  the  clavicle  and  the 
acromion, 
r  t  Some  of  the  uppermost  fibres  of  this  part  of  the  phitysma  talte  the  name  of 

^     mtueultu  ruoritu :  this  will  be  described  among  the  muscles  of  the  face. 

C 
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.  y 


DissKcnoN. 


The  platysma  forms  a  strong  muscular  defence  for  the  neck. 
It  is  also  a  muscle  of  expression.*  It  is  supplied  with  nerves  by 
the  cervical  plexus,  and  by  the  cervical  branch  of  the  facial  nerve. 
Cut  through  the  platysma  near  the  clavicle  and 
tmn  it  upwards.  Beneath  it  lies  the  general  in- 
vestment of  the  neck,  called  the  deep  cervical  faacuf.  Upon  this 
fascia  we  trace  the  superficial  branches  of  the  cervical  plexus  of 
nerves,  the  external  jugular  vein,  and  a  smaller  vein  in  front, 
called  the  anterior  jugular.  These  supei-fieial  veins  are  so  variable 
in  size  and  coiurse,  that  a  general  description  only  is  applicable. 

ExTKKKAt.  The  external  jnifnJ'ir  vein  is  formed  within  the 

Juai'LAB  Vbin.  substance  of  the  parotid  ^land  by  the  junction  of 
the  temporal  and  internal  maxillary  veins.  After  receiving  the 
transverse  facial  and  posterior  aiiricular  veins,  it  appears  at  the 
lower  border  of  the  gland,  crosses  oblii^^uely  over  the  steruo-mastoid 
muscle  (fig.  6),  to  its  posterior  border,  nearly  as  low  down  as  the 
clavicle,  where  it  passes  through  the  dee]>  cervical  fascia  and  ter- 
minates in  the  subclavian  vein.  It  is  usually  provided  with  two 
pairs  of  valves.  A  line  drawn  from  the  angle  of  the  jaw  to  the 
mid<lle  of  the  clavicle  woidd  indicate  its  course.  To  trace  the  vein, 
during  life,  pr«!ss  upon  it  just  above  the  clavicle;  but  do  not  be 
surprised  if  you  fail  to  find  it ;  it  is  sometimes  wanting,  and  fre- 
quently is  very  small. 

*  If  the  enliro  iiiubcId  Lu  pprraanently  contractod  it  may  occasion  wry-neok,  though 
distortion  from  auch  a  oaune  is  an  oxoeedingly  rare  occiirronce,  A  ciiso  in  pc/mt  is 
relnteil  liy  Mr.  Gooeh  {Chirurg.  Works),  in  which  a  completi-  cure  waa  eflfected,  aft«r 
the  failure  of  all  ordinary  means  of  relief,  Ly  the  dirision  of  the  platysma  a  little 
Lolow  the  j/iw. 

The  platysma  myoides  belongs  to  ft  class  of  mascles  called  ciitatKioiu,  from  their 
office  of  moring  the  skin.  Thire  are  not  many  in  man,  except  wpon  the  neck  and  fa^e, 
and  there  is  a  little  one  (jxtlmaris  hrei'u)  in  the  palm  of  the  hand.  To  undtTsland 
their  use  thoroughly  we  must  refer  to  the  lower  orders  of  animals,  in  wliom  they  fulfil 
very  importAnt  funt'tionH,  ?)y  moving  not  only  the  skin,  hiit  also  its  appcudages.  For 
instance,  l>y  muscles  of  this  kind  the  hedgehog,  porcupine,  and  nniroals  of  that  family 
can  roll  themselves  up  and  erect  their  quilLa:  wo  are  all  familiar  with  the  broad 
' pannicuhu  camostu'  on  the  aides  of  herbivorous  quudrupeds,  which  enables  them  to 
twitch  their  skins,  and  thus  rid  themselves  of  insects.  In  birtla,  t-oo,  thesa 
cutaneous  moscles  are  oxtromely  numerous,  each  feather  having  appropriate  tnufscles 
to  moTC  it. 


ANTEBIOE   JUOtJLAE    VEIN. 
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Near  the  angle  of  the  jaw  the  eiternul  jugniilar  vein  communi- 
cates by  a  large  branch  with  the  internal  jugular. 

Before  its  termination  tlie  external  jngiilar  vein  generally  re- 
ceives the  supra-scapular,  posterior  scapular,  and  other  unnamed 
veins:  a  disposition  very  unfavourable  for  the  surgeon,  because 
there  is  a  confluence  of  veiiis  immeilidtely  oi'er  tfie  subclavian 
artery  in  the  place  where  it  is  usually  tied. 

F«o.  c. 


Onrjful  rinwcb  of 
(uciiil  n.  .    .    . 


norre  .... 

Extimuil  Jiiga- 
Inr  V 

ADtcrii^r  jiiuu- 
l«r  V 


HmtaX  ocelplt*!  n. 


Atuiculo-iion.i- 
U'Imii  n. 

KcrTiis  accct- 

tatiur. 

bnuicti  of  oer- 
vlcul  plexul. 


SUOKAM    OF   THK   ttTPennCUl.  KKKTBS  AMD  TKIN9  OF  THS  VSCK. 


A.nTkSIOB 


The  anterior  jugular  vein  is  situated  more  in 
the  middle  of  the  neck,  and  is  much  smaller  than 
the  external  jiigtilar.  It  commences  by  srmall  liranches  below  the 
chin,  and  runs  down  the  front  of  the  neck,  nearly  to  the  sternum  : 
it  then  curves  outwards,  beneath  the  storno-mastoid  mu-scle,  and 
opens  cither  into  the  external  jujj;nlar  or  t lie  subclaviiin  vein.  We 
commonly  meet  with  two  anterior  jugidar  veins,  one  on  either 
side  ;  immediately  above  the  sternum  they  communicate  by  a 
transverse  branch. 

cl 
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The  size  of  the  anterior  ju(^ulur  vein  is  inversely  proportionate 
to  that  of  thr  external  jugular.  When  the  extemul  jugular  is 
small,  or  terminates  in  the  inteiual  jugular,  then  the  anterior 
jugular  hecomes  an  important  fiupplemental  vein,  and  attains  con- 
siderable size.  It  is  not  uncommon  to  find  tt  a  quarter  of  an  inch 
in  diameter,  and  we  liave  seen  it  nearly  half  an  inch.  These 
varieties  should  be  remembered  in  tracheotomy. 

Superficial  h/mpkqitic  glands  are  sometimes  found  near  the 
cutaneous  veins  of  the  neck.  They  are  small,  and  escape  observa- 
tion unless  enlarged  by  disease.  One  or  two  are  situated  over  the 
stemo-mastoid  muscle;  others,  near  the  mesial  line. 

CcTAXKors  '^^^  cutaneous  nerves  of  the  neck  are  the  super- 

KKRVfs  or  THE  ficial  branches  of  the  cervical  plexus :  the  plexus 
Vkck,  itself  cannot  at  present  be  seen.     It  lies  under  the 

flteiTio-inastoid  muscle,  close  to  the  transverse  processes  of  the  foiu: 
upper  cervical  vertebrae,  and  is  formed  by  the  communications  of 
the  anterior  divisions  of  the  four  up[>er  cervical  nerves.  The 
cutaneous  liranches  of  the  plexus  emerge  from  beneath  the  posterior 
border  of  the  stemo-mastoid,  and  take  different  directions.  They 
are  named  thus  (fig.  6)  : 

j  Auricnlo-parotideao. 
I  Small  ocdpilal. 
SiiperfioJaJ  cervical. 
1  Stern  si. 
.   I  Clnviculnr. 
L  lAcrjmiil. 


CutaneouB  braochci  of 
Ihe  corrical  pl«xue. 


AK-ending  braochu . 
TronsTcrse  branch  . 

Dfscending  brancbes 


The  auriculo'jynroti'lean  n.  cornea  from  the  second  and  third  cervical 
nerx'ee,  and  ascends  oblirjuely  over  the  stemo-mastoid  muscle,  near  the 
external  jugular  vein,  towai-ds  the  ]>arotid  gland.  N<^!ir  the  glund  it 
dirides  into  two  principiil  bninclios,  of  wliich  the  tmterior  or  facial  branch 
is  diJitributed  to  the  skin  over  the  parotid  gland,  and  the  side  of  the 
oheek  ;  iho  posterior,  after  ascend iiig  a  short  dist* nee,  j^^ves  off  an  nvri- 
cuUir  brjineli,  which  ratniGes  muinly  u]>on  the  cranial  a-Hjici't  of  tlie 
cartilago  of  the  cur;  and  a  smallor  branch,  the  maitloi-l,  which  supplies 
the  skin  over  the  mastoid  process.  Other  filwaients  of  this  nerve  comtnn- 
nicate  in  the  subnUince  of  the  parotid  gland  with  branchea  of  the  fiicial 
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The  small  occipUal  n.  comes  from  the  second  cervical  nerve.  It  runs 
ncAC  the  posterior  border  of  the  aterno-mastoicl  muscle  to  the  occiput, 
where  it  Huppliea  the  bock  of  the  scalp,  and  communicates  with  the  great 
occipital  and  the  posterior  auricular  nervea.  It  also  sends  ofiF  a  branch, 
which  ia  distributed  to  the  skin  of  the  tem]}orul  region.  Beneath  the 
atemo-mnstoid  this  nerv-e  commonly  forms  a  loop,  which  embraces  the 
nervufl  aocOBsorius,  and  ecnds  a  branch  to  it. 

The  (raiufpernf  branc-li,  called  the  miperjxcial  cervical  h.,  cornea  fixjm 
the  necond  and  third  cervical  nerves.  It  passes  foi'wards  over  the  aterno- 
ma.stoid  muscle,  and  supplies  the  front  of  the  neck.  Some  of  its  filaments 
ascend  towards  tlie  jaw,  and  join  the  cervical  branch  of  the  facial  nerve  ; 
other  filaments  descend  and  supply  the  skin  in  front  of  the  neck  as  low 
as  the  sternum. 

The  descfndinr/  branches  are  <terived  from  the  third  and  fourth  cervi- 
cal nerves,  and  divide  into  thi-ee  brandies,  which  cross  uver  the  clavicle, 
and  supply  the  skin  of  the  front  of  the  chest  iind  .shoulder.  Of  these, 
one,  calletl  the  atmriml,  supidies  the  skin  over  the  upper  part  of  the 
sternum ;  another,  the  clavicular^  passes  over  the  middle  of  the  clavicle, 
and  ia  distributed  to  the  skin  over  the  pectoral  muscle,  the  mammary 
gland,  and   the   nipple ;    the   third,  named   acromial,  crosses  over   the 

mion  to  snpply  the  skin  of  the  shoulder. 

lievicwing  these  cutaneous  branches  of  the  cervical  plexus,  we 
find  that  tbej  liave  a  very  wide  distribution,  for  they  supply  the 
skin  covering  the  following  parts — viz.,  the  ear,  the  back  of  the 
scalp,  the  side  of  the  cheek,  the  parotid  gland,  the  front  and  side 
of  the  nt'ck,  the  upper  and  front  part  of  the  chest  and  shoulder. 

Cekvical  Look  for  this  branch  l>eaeatli  the  fa.seia  near 

Bhaschoftiik  the  angle  of  the  jaw  (p.  92).  It  leaves  the 
FkciAL  Neuvb.  parotid  gland,  and  divides  into  filaments  which 
curve  forwards  below  the  jaw;  some  of  these  join  the  transverse 
branch  of  the  cervical  plexus;  others  supply  the  platysma. 

Dekp  CEBvicAf.  Now   turn  your  atteutiuu   Lo  the  membranous 

F»sciA.  investment  calletl  tlie  deep  cervical  fascia,  which 

encloses  the  several  structures  of  tlie  neck.  In  some  subjects  the 
fascia  is  very  thin ;  in  others,  with  btrong  muscle.s,  it  is  pro- 
portionally dause  and  resisting.  It  is  always  stronger  in  par- 
ticular situations,  for  the  more  eftective  protection  of  the  parts 
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beneath ;  for  instance,  in  front  of  the  trachea,  in  the  fossa  above 
the  clavicle,  and  below  the  angle  of  the  jaw.  It  not  only  covers 
the  soft  parts  of  the  neck  collectively,  but,  by  its  inflections,  forms 
ueparate  sheaths  for  the  muscles,  vessels,  and  glands.  It  isolates 
them,  and  keeps  them  iu  their  proper  relative  position.  A  length- 
ened descrifition  of  its  numerous  layers  would  be  not  only  extremely 
tedious,  but  unintelligible,  without  considerable  knowledge  of  the 
anatomy  of  the  neck.  We  propose,  therefore,  to  give  oinly  a 
general  outline  of  the  fascia,  and  of  its  principal  layers,  com- 
mencing from  behind. 

Tracing  it  from  behiud,  we  lind  that  the  cervical  fascia  (some- 
times called  deep  cervical  or  muscular  fascia  of  the  neck)  is 
attached  to  the  ligamentum  nucha?  and  to  the  spinous  and  trans- 
verse processes  of  the  cervical  vertebne.  From  these  attachments 
it  passes  forwards  over  the  posterior  triangle  of  the  neck  to  the 
posterior  border  of  the  sterno-mastoid,  where  it  splits  into  two 
layers,  which  invest  that  muscle  and  reunite  at  its  anterior  border. 
It  then  passes  towards  the  mesial  line,  where  it  becomes  continuous 
with  the  corresponding  fascia  of  the  opposite  side.  The  layer 
which  lies  in  front  of  the  stemo-mastoid  is  attached  above  to  tlie 
base  of  the  infeiior  maxilla,  and  passes  over  the  parotid  gland,  to 
the  zygoma,  to  the  mastoid  process,  and  the  superior  curved  line  of 
the  occipital  bone.  Traced  downwards,  we  find  it  attached  to  the 
clavicle  and  to  the  upper  border  of  the  sternum.  In  the  middle  line 
it  is  closely  connected  to  the  hyoid  bone,  and  Ixdow  the  thyroid 
body  divides  into  two  layers,  one  being  attached  to  the  front  of  the 
upper  border  of  the  sternum,  the  otlier  to  the  back  of  the  upper 
border  of  the  same  bone.  Between  these  layers  there  is  a  well- 
marked  interval,  containing  more  or  less  fat,  and  one  or  two  small 
lymphatic  glands.  This  layer  forms  investing  sheaths  for  the 
depressor  muscles  of  the  os  hyoidea  and  larynx. 

The  other  layer— viz.,  that  which  passes  beneath  the  stemo- 
mastoid — forms  the  common  sheath  for  the  carotid  artery,  internal 
jugular  vein,  and  the  pueumogastric  nerve,  which  lie  beliind 
this  muscle  ;  it  is  continued  behind  the  pharynx  (constituting 
the  pnf^ertebral  fascia)  to  join  the  fascia  of  the  opposite  side. 
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Below,  it  is  attached  to  the  first  rib,  to  which  it  binds  down 
the  intermediate  tendon  of  the  omo-hyoid ;  and  still  further 
down  it  is  continuous  in  the  chest  with  the  pericardium.  It 
may,  also,  be  traced  under  the  clavicle  along  the  axillary 
vessels  and  nerves  into  the  axilla.  Above,  it  is  attached  to  the 
angle  of  the  lower  jaw,  from  which  it  extends  backwards  t)  the 
styloid  process,  and  forms  the  stylo-maxillary  ligament.  Thence 
it  is  attached  to  the  base  of  the  skull,  the  petrous  portion 
of  the  temporal  bone,  and  the  basilar  process  of  the  occipital 
bone. 

A  correct  knowledge  of  the  attacliments  of  the  principal  layers  ^ 
of  the  cervical  fascia  is  essential  to  a  right  understanding  of  the 
course  which  pus  takes  when  it  forms  in  the  neck.  For  instance, 
suppose  the  pus  to  be  formed  at  the  lower  part  of  the  neck.  If 
it  be  seated  immediately  under  the  superficial  layer  (which  is 
attached  to  the  clavicle),  it  may  burrow  beneath  the  clavicle  into 
the  axilla.  But  if  it  be  seated  beneath  the  deep  layer  (which  is 
attached  to  the  first  rib"),  then  it  becomes  a  more  serious  affair, 
since  the  pus  may  travel  through  the  loose  tissue  by  the  side  of 
the  pharynx,  and  make  its  way  into  the  chest,  where  it  may  burrow 
down  the  anterior  or  the  posterior  mediastinum,  and  burst  into 
the  trachea  or  the  oesophagus. 

^~T5eside8  forming  sheaths  for  the  several  structures  of  the  neck,  "^ 
tliere  are  other  purposes  to  which  the  cervical  fascia  is  subservient. 
The  firm  attachment  of  its  layers  to  the  sternum,  the  first  rib,  and 
tlie  clavicle,  forms  a  fibrous  barrier  at  the  upper  opening  of  the 
chest,  which  supports  the  soft  parts,  and  prevents  their  yielding 
to  the  pressure  of  the  atmosphere  during  inspiration.  Dr.  Allan 
Burns  *  first  pointed  out  this  important  function  of  the  cervical 
fascia,  and  has  recorded  a  case  exemplif3ang  the  results  of  its 
destruction  by  disease.  \ 

Moreover,  the  great  veins  at  the  root  of  the  neck,  namely,  the 
internal  jugular,  subclavian,  and  innominate,  are  so  closely  united 
by  the  cervical  fascia  to  the  adjacent  bones   and  muscles,  that 

*  'Surgical  Anatomy  of  the  Head  and  Neck.' 
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when  divided  they  gape.  They  are,  aa  the  French  express  it, 
*  cfiwflhceSf  and  are  therefore  better  able  to  resist  the  pressure  of 
the  atmosphere,  which  tends  to  render  them  jflaccid  aud  imper- 
vious during  inspiration.  But  this  anatomical  disposition  of  the 
great  veins  makes  them  more  liable  to  the  entrance  of  air  when 
wounded.  Instances  of  death  have  been  recorded,  resulting  from 
the  sudden  entrance  of  air  into  the  veins  during  operations  about 
the  neck,  or  even  the  axilla. 

STKtiNoci.KiDo-        The  steruo-cleido-mastoideus  arises  by  a  rounded 
MASToiDEi-s.  tendon  from  the  upper  part  of  the  sternum,  and 

by  fle:«hy  fibres,  from  the  sternal  third  of  tlie  clavicle.  It  is 
ineej'tt'd  l>y  a  thick  tendon  into  the  mnstoid  process,  and  by  a 
thin  aponeurosis  into  about  the  outer  half  of  the  superior  curved 
ridge  of  the  oi-cipital  boue. 

The  sternal  origin  of  the  muscle  is  at  6rst  separated  from  the 
clavicular  by  a  slight  interval:  subsequently  the  sternal  fibres 
gradually  overlap  the  clavicular.  The  luuscle  is  confiued  by  its 
strong  sheath  of  fascia,  in  such  a  manner  that  it  forms  a  slight 
cui've,  with  the  convexity  forwards.  Observe  especially  that  its 
front  border  overlaps  the  common  carotid  artery  ;  along  this  border 
vrc  make  the  incision  in  the  operation  of  tying  the  vessel. 

Action  of  When  both  stemo-mastoids  act  simultaneously 

Stebko-mastoid,  they  draw  the  head  and  neck  forwards,  and  are 
therefore  especially  concerned  in  raising  the  head  from  the  re- 
cumbent position.  When  one  sterno-mastoid  acts  singly,  it  turns 
the  head  obliquely  towards  the  opposite  shoulder ;  in  this  action 
it  co-opcnitcs  with  the  splenius  of  the  other  side.*  On  emergency, 
the  sterno-mastoid  act??  as  a  muscle  of  inspiration,  by  raising  the 
sfernura  ;  its  fixed  point  being,  iu  this  case,  at  the  head. 

The  stemo-mastoid  is  supplied  by  three  nutrient  arteries — an 


•  The  single  action  af  thu  tntisclo  la  well  seen  when  it  buiwmes  rigid  and  canses  & 
wry  neck.  IHIier  mi-iius  of  relii-f  fniliiifr,  tlie  division  of  tlie  iimsk-le  ii*ar  ilM  origin  ia 
^omt-limes  bonoflc-i.-il  in  curing  llie  diMoriion.  In  deciding  ns  to  the  proprietv  of  this 
opemtion,  we  should  h«  careful  to  examiao  the  condition  of  the  other  niite<cles,  U»t. 
nftcr  having  ilivided  the  starno-maBtoid,  we  should  be  diBdpfvjiiited  iu  remoring  th« 
deformity. 
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upper,  a  middle,  and  a  lower.  The  upper  gterno-mastoid  artery,  a  } 
branch  of  the  occipital,  enters  the  muscle  with  the  n.  accessorius, 
close  to  the  mastoid  process  of  the  temporal  bone ;  the  middle 
mastoid  is  a  branch  of  the  superior  thyroid,  and  enters  the  under 
surface  of  the  muscle,  crossing  over  the  common  carotid  on  a 
level  with  the  thyroid  cartilage;  the  lower  mastoid  is  a  branch 
of  the  supra-scapular,  and  supplies  the  clavicular  portion  of  the 
muscle,  close  to  its  origin. 

The  sterno-mastoid  is  supplied  with  nerves  by  the  n.  acces- 
sorius, and  by  branches  from  the  deep  cervical  plexus;  these 
branches  come  from  the  second  and  sometimes  the  third  cervical 
nerves. 

Teianolbsof  Anatomists   avail    themselves  of   the   oblique 

THB  Neck.  direction  of  the  sterno-mastoid  muscle  to  divide 

the  neck  on  each  side  into  two  great  triangles,  an  anterior  and  a 
posterior  (fig.  7).  The  base  of  the  anterior  triangle  is  formed  by 
the  jaw,  its  sides  by  the  mesial  line  and  the  front  border  of  the 
sterno-mastoid.  The  posterior  has  the  clavicle  for  the  base,  while 
the  sides  are  defined  by  the  hind  border  of  the  sterno-mastoid,  and 
the  front  border  of  the  trapezius. 

The  omo-hyoid  muscle,  which  crosses  the  neck  under  the 
sterno-mastoid,  subdivides  these  primary  triangles  into  four  smaller 
ones  (fig.  7),  of  unequal  size :  an  anterior  superior,  an  anterior 
inferior,  a  posterior  superior,  and  a  posterior  inferior.  The 
direction  of  the  omo-hyoid  muscle  renders  their  boundaries  at  once 
obvious. 

CoNTKiTs  OF  The  fat  and  connective  tissue  must  now  be  care-   A 

PosTKRioB  fully  removed  from  the  posterior  triangle.     The 

Tbianolb.  following  muscles  will  be  seen  forming  its  floor, 

viz.j  beginning  from  above,  the  splenius  capitis,  the  levator  anguli 
scapulae,  the  scalenus  medius  and  posticus,  and  a  small  portion  of 
the  serratus  magnus.  This  triangle  is  subdivided  into  two  unequal 
parts  by  the  posterior  belly  of  the  omo-hyoid — an  upper  or  occi- 
pital  and  a  lower  or  clavicular.  In  the  occipital  triangle,  besides 
the  muscles  just  mentioned  (with  the  exception  of  the  serratus 
magnus),  are  found  the  superficial  branches  of  the  cervical  plexus. 
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and,  passing  obluiuelj  downwards  from  beneath  the  stern o-mastoid 
is  the  spinal  accessuiy  nerve,  which  enters  the  under  part  of  tlie 
trapezius.  The  transversalis  colli  (posterior  scapular)  artery 
and  vein,  and  its  branch  the  euperficialis  colli  (which  chiefly 
supplies  the  trapezius),  cross  transversely  outwards  the  lower  part 
of  the  space.  A  chaio  of  lyiuphatic  glands  is  also  found  along  the 
posterior  border  of  the  sterno-mastoid. 

Fi3.  7. 


Digaslrlcai   . 
Os  hyoldci     . 


iiinacle  Uniwn  mkle. 


Omo-h/olileui    .    . 


-  Levator  Aiiguli  ajn- 
pvUv. 

■  ScAlcDtu  in«lin«. 
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ScAleam  uiticui. 


IfgRYUj  The  upper  part  of  the  sterno-mastoid  is  traversed 

AccEssoiut's.  obliquely  by  a  large  nerve  called  the  spinal  acces- 

sory or  n.  accessorius.  This  nerve,  one  of  the  three  composing 
the  eighth  pair  of  cerebral  nerves,  arises  from  the  side  of  the 
medulla  oblongata  l>elow  the  pneumogastric  nerve,  and  from  the 
cervical  portion  of  the  spinal  cordl>ya  series  of  filaments  from  the 
lateral  tract  as  low  down  as  the  sixth  cervical  vertebra.  It  ascends 
between  the  ligrimentunn  denticulatum  and  the  poisterior  roots  of 
the  spinal  nerves,  through  the  foramen  magnum   into  the  skull. 
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It  consists  of  two  portions,  a  medalhtri/  and  u  S2)inal,  and  leaves 
the  skull  through  the  foramen  juf,nilare.  Here  the  niedullat'y 
or  accessor^f  portion  is  connecterl  witli  the  ganglion  of  the  root 
of  the  pneumogastric  Ly  several  filutnents;  and  lower  down  it 
again  joins  the  pneumogastric  at  the  ganglion  of  the  trunk, 
below  which  the  two  ner%-es  become  blended.  The  niedulhiry  and 
spinal  portions  communicate  in  the  foramen  jugnlare.  Beluw  the 
foramen  the  npinal  part  runs  behind  the  internal  jugular  vein, 
then  pierces  obliquely  the  upper  third  of  the  sterno-mastoid,  and 
crosses  the  posterior  triangle  of  the  neck  to  the  under  surface  of 
the  trapezius,  to  which  it  is  distributed.  The  uervus  aecessorius 
supplies  also  the  sterno-mastoid,  and,  after  leaving  the  rnus-ele,  is 
joined  by  branches  from  tlu*  second  and  third  cervical  nerves. 
Beneath  the  trapezius  it  forms  a  plexus  with  the  third  and  fourth 
cervical  nerves.  The  upper  mastoid  artery,  a  branch  of  the  occi- 
pital, enters  the  stemo-mastoid  with  the  nerve. 

Sdpka-clwicv-  The SKprrt-clai'icalar  triangle  is  bounded  below 
i^tt  TaiAjfoLK.  by  the  clavicle,  in  front  by  the  outer  border  of 
the  Bterno-mastoidjand  above  by  the  posterior  portion  of  the  omo- 
hyoid raui-de.  The  area  of  the  triangle  thus  formed  will  vary 
in  proportion  to  the  oliliquity  of  the  omo-hyoid  muscle,  and  the 
extent  to  which  the  sterao-ma-stoid  and  trapezius  are  attached  to 
the  clavicle.  The  depth  of  the  ve?isels  and  nerves  contained  in 
this  space  depends,  not  only  upon  the  degree  to  which  the  clavicle 
arches  forward?,  but  varies  with  the  elevation  and  depression  of 
the  shoulder. 

Immediately  beneath  the  skin  covering  this  region  we  find  the 
platysma  rayoides,  the  descending  branches  of  the  cervical  plexus^, 
and  a  layer  of  fascia  which  binds  down  the  omo-hyoid  muscle  to 
the  clavicle.  Beneath  this  is  a  deeper  layer  of  fascia,  which  covers 
the  subclavian  vessels  and  the  brachial  plexus  of  nen'es,  and 
descends  witli  them  beneath  the  clavicle  into  the  axilla,  Between 
these  two  layers  we  meet  with  more  or  less  fat  and  areolar  tissue, 
and  lymphatic  glands  continuous  with  thoii^e  in  the  axilla.  It  will 
Im?  easily  understood  how  a  collection  of  pus,  origiuatiug  in  the 
axilla,  may  ascend  in  front  of  the  vessels  and  point  above  the 
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clavicle,  or,  vice  versa,  how  matter  formed  in  the  neck  may  travel 
uuder  the  clavicle  and  point  in  tlie  asilla. 

Near  the  posterior  border  of  the  sterno-mastoid  muscle  the 
external  jugular  vein  passes  through  both  layers  of  the  fascia,  and 
terminates  iu  the  subclavian  ;  but  before  its  termination  it  is 
Commonly  joined  by  the  aupra-t^capular,  the  puaterior  scapular, 
and  other  unnamed  veins  proceeding  from  the  surrounding 
muscles;  no  that  there  is  in  this  situation  a  conJiHence  of  veiiiff 
which,  when  large  or  distended,  are  exceedingly  embarrassing. 

The  fascia  and  the  glauda  should  Ije  removed, 
and  the  following  objects  carefully  dissected. 
Behind  and  nearly  parallel  with  tlic  clavicle  is  the  supra-scapular 
(transversidis  humeri)  artery,  a  branch  of  the  thyroid  axis.  A 
little  higber  is  the  transversalis  coUl^  or  posterior  scapular  (com- 
monly a  branch  of  the  thyroid  axis),  which  crosses  the  lower  part 
of  the  neck  towards  the  posterior  superior  angle  of  the  scapula. 
Buth  these  arteries,  the  last  -paHiculady^  are  very  irregular  in 
respect  to  their  origin.  Search  for  the  outer  Iwrder  of  the  scalenus 
anticus,  which  descends  from  the  transverse  processes  of  the 
cervieal  vertebrie  to  the  first  rib :  running  down  longitudinally 
upon  it  is  seen  the  phrenic  nerve.  The  subclavian  vein  lies  upon 
the  first  rib  in  front  of  the  insertion  of  the  anterior  scalene  muscle. 
The  subclavian  artery,  which  appears  a  little  higher  than  the  vein 
heiiind  the  outer  bonier  of  the  scaleuus  anticus,  must  be  fairly 
exposed,  care  being  taken  to  preserve  the  small  branch  which  pro- 
ceeds from  the  brachial  plexus  to  the  suljclavius  muscle.  The  large 
nerves  constituting  the  brachial  plexus  will  be  found  emerging 
between  the  scalenus  anticua  and  medius,  higher  than  the  subcla- 
vian artery,  and  on  a  plane  posterior  to  that  vessel. 

DisatcTtow  The  uuterior  triangh  must  now  be  dissected. 

ur  THK  AxTBBroR      In  doing  80,  notice,  before  the  deep  cervical  fascia 
Tbianolb.  jg  removed,  the  arching  forwards  of  the  anterior 

border  of  the  stemo-mastoid  muscle,  which  is  connected  to  the 
lower  jaw  by  the  fascia,  so  that  the  common  carotid  artery  is  con- 
cealed from  view  before  the  parts  are  disturbed.   Then  examine  the 
^.  tiat  muscles  in  front  of  the  neck,  which  pull  down  the  larynx  and 
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08  hyoides;  namely,  the  8terno-byoid,8terno-thyroid,  omo-hjoid,  and 
thyro-hyoid.*  Remove  the  fascia  wJiich  covers  them,  disturbing 
them  as  little  as  possible,  and  take  care  of  the  nerves  (branches  of 
the  descendens  noni),  which  enter  their  outer  borders. 

The  sterno-hyoid  arisen  from  the  back  part  of 
the  sternum  and  posterior  sterao-clavicular  liga- 
ment, and  occasionally  from  the  clavicle  and  cartilage  of  the  first 
rib,  and  is  inseiied  into  the  lower  border  of  tlie  body  of  the 
OS  hyoides.  This  is  the  most  superficial  of  the  muscles  in  front  of 
the  neck.  We  cut  in  the  mesial  lino  between  these  muscles  in 
laryngotomy. 

Stkuno-  The  stemo-thyroid  atnees  from  the  back  part  of 

''■"^'*""'-  the  sternum,  below  and  internal  to  the  origin  of 

the  sterno-hyoid,  and  the  cartilage  of  the  first  rib,  and  is  inserted 
into  the  oblique  ridge  on  the  ala  of  tie  thyroid  cartilage.  This 
muscle  is  situated  immediately  under,  and  is  much  broader  than, 
the  sterno-hyoid. 

The  two  etemo-hyoid  muscles  converge  as  they  ascend  to  their 
insertions,  and  opposite  the  cricoid  cartilage  and  the  two  or  three 
upper  rings  of  the  trachea  they  are  in  contact  with  one  another. 
The  st^mo-thyroid,  however,  diverge  to  their  insertions,  but  are  in 
contact  below,  the  result  of  which  is  that  the  trachea  is  completely 
covered  in  front  by  muscular  fibres. 

The  omo-hyoid  arises  from  the  upper  border 
of  the  scapula,  and  from  the  ligament  over  the 
notch,  and  is  itiserted  into  the  lower  Ixirder  of  tlie  body  of  the 
OS  hyoides  near  the  great  comu.  This  muscle  connists  of  two 
fleshy  portions  connected  by  a  tendon.  From  the  scapula  it 
comes  nearly  horizontally  forwards  across  (he  lower  part  of  the 
neck,  and  passes  beneath  the  sterno-mastoid,  over  the  sheath  of  the 
great  vessels  of  the  neck;  then,  changing  its  direction,  it  ascends 
nearly  vertically  close  to  the  outer  border  of  the   sterno-hyoid. 

*  The  0torao-h;roid  and  stemo-thjrroid  muscles  often  prvi«Dt  slight  transverse 
tendlnoog  lin»s.  These  tendinous  intersections  are  quite  rudimentary  in  man  ;  Inl  in 
■ome  animnts  with  long  necks,  og.  ths  giraSb,  they  are  w  developed  that  each  tle- 
pranor  muacle  is  eompoaed  of  alternations  of  moscle  and  tendon. 
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which  covere  the  apex  of  the  lung,  and  tims  to  resist  atmospheric 
pressure. 
AcTioK  OF  THK  ^hc    stcmo-hyoiil,    sterno-tliyroitJ,   and    omo- 

hyoid muscles,  co-operate  in  fixing  the  laryux  and 
03  hyoides,  e.  g,  in  sucking,  or  they  depress  the 
larynx  after  it  has  been  raised  in  deglutition.  Again,  they  depress 
it  in  the  titterance  of  low  notes.  That  the  larynx  is  raised  or 
depressed  according  to  the  height  of  the  note  may  be  ascertained 
by  placing  the  finger  upon  it  while  siuginf?  through  an  octave. 

These  depressor  muscles  arc  all  supplied  with  nerves  (fig.  8, 
p.  30)  by  the  descendene  noni  (a  branch  of  the  ninth  or  hypo- 
glossal), and  by  the  coimnuniimitca  noni  (bianches  of  the  second 
and  third  cervical  nerves).  The  descendens  noni  sends  a  separate 
branch  to  each  belly  of  the  omo-byoidi  They  are  supplied  with 
blood  by  the  superior  and  iuferinr  thyroid  arteries. 

The  thyro-hyoid  arises  from  the  oblique  line 
on  the  ala  of  the  thyroid  cartilage,  and  runs  up  to 
be  htaeHed  into  the  body  and  half  the  great  cornu  of  the  os  hyoide?. 
This  muscle  is  a  continuation  of  the  sterno-thyroid.  It  is  supplied 
by  a  special  branch  from  the  hypoglossal  nerve.  It  covers  the 
thyro-hyoid  membrane  and  the  superior  laryngeal  nerve  and  artery, 
as  they  enter  the  larynx. 

The  sterno-mastoid  muscle  must  now  be  cut 
transversely  through  tlie  middle,  and  the  two  ends 
tiu'ned  upwards  and  downwards,  so  that  they  luay  be  replaced  if 
necessary.  This  done,  notice  the  strong  layer  of  fascia  which  lies 
imder  the  muscle  and  forms  part  of  its  sheath.  It  is  attached  to 
the  angle  of  the  jaw»  thence  descends  over  the  large  vessels  of  the 
ne^k,  and  is  firmly  connected  to  the  clavicle  and  first  rib.  This 
fascia  prevents  matter  coming  to  the  surface,  when  suppuration 
takes  place  by  the  side  of  the  pharynx. 

Remove  the  fascia,  and  clean  the  various  structures  beneath 
the  8temo-ma?toid,  taking  care  not  to  cut  away  the  descendens 
noni  and  communicantes  noni  nerves,  which  cross  the  sheath  of 
tlie  common  carotid.  Dissect  out  the  lymphatic  glands  which  lie 
along  the  sheath  of  the  large  vessels. 
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Pabts  exposkd  The  oVyects  exposed  to  view,  when  the  muscle  is 

BKXEATu  TJiK  reflected,  are  very  numerous.  Among  these  the  more 

STEieri>-MASTOiD.  important  are:  the  apleoius  capitis  and  colli,  tlie 
posterior  belly  of  the  digastrieu?,  the  levator  angidi  sc-apulae,  sca- 
lenus medius  and  anticus,  orao-hjoid,  st^erno-hyoid,  and  Fterao- 
thyroid  muscles ;  the  occipital  artery,  the  common  carotid  artery 
and  its  division,  the  internal  jugular  vein,  the  subclavian  artery 
and  the  brunches  nf  the  first  part  of  it*  course,  the  cervical  plexus, 
and  the  lower  lervictd  nerves  which  form  the  brachial  plexus; 
the  phrenic,  pneumogastric,  hypoglossal,  and  spinal  accessory 
nerves,  the  descendens  and  communicantes  nrmi  nerves ;  the  sub- 
clavian vein  and  its  tributaries ;  and  lastly,  a  small  part  of  the 
parotid  gland,  and  the  three  sterno-mastoid  arteries.  On  the 
left  side,  in  addition,  we  find  the  thoracic  duct, 

CouBSE  AND  The  cnmraon  carotid  arises  on  the  right  side 

Eklatioms  of  Tire  from  the  arteria  innominata  behind  the  upper 
CoMMu.v  Cahotid.  pa,.|^  ^f  tlie  right  sterno-clavicular  articulation  ; 
on  the  left,  from  the  arch  of  the  aorta.  It  ascends  in  front  of  the 
bodies  of  the  cervical  vertebra?,  by  the  Bide  of  the  trachea,  thyroid 
gland,  and  larynx,  as  high  as  the  upper  border  of  tlie  thyroid 
cartilage,  and  then  divides  into  the  external  and  internal  carotid. 
Thus  a  line  drawn  from  the  sternal  end  of  the  clavicle  to  a  point 
midway  between  the  mastoid  process  and  the  angle  of  the  jaw,  will 
nearly  indicate  its  course.  It  is  cont-ained  in  a  sheath  of  the  deep 
cervical  fascia.  In  the  same  sheath  are  the  internal  jugular  vein 
and  the  pneumi  igastric  nerve.  The  vein  lies  on  the  outer  side  of, 
and  parallel  with,  the  artery;  the  nerve  lies  behind,  and  between 
the  artery  and  the  vein.  Behind  the  sheath  are  the  sympathetic 
nerve,  the  inferior  thyroirl  artery,  and  the  recurrent  laryngeal  oerve- 
Lastlj,  along  the  vertebral  column  the  sheath  lies  successively 
upon  the  longus  colli  and  the  rectus  capitis  anticus  major  muscles. 
Owing  to  the  increasing  lireadtli  of  the  larynx,  the  two  common 
carotid  arteries,  which  at  their  origin  lie  near  together,  are 
separated  by  a  wide  interval  at  their  point  of  di%4sion. 

At  the  lower  part   of  the  neck  the  carotid   artery   is  deeply 
seated  ;  it  is  covered  by  the  superficial  fascia,  platysma  mj^oides, 
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deep  fascia,  the  sternal  portion  of  the  stemo-mastoid,  the  sterao- 
hyoid,  and  thyroid  muscles,  and,  on  a  level  with  the  cricoid  carti- 
lage, it  13  crossed  by  the  omo-hyoid.  Above  tbia  point  the  artery 
becomes  more  superficial,  and  ia  covered  by  the  platysma,  the  cer- 
vical fascia,  the  taiddle  stemo-mastoid  artery,  and  only  slightly 
overlapped  by  the  sterno-mastoid.  Lying  upon  the  sheath  of  the 
artery,  we  find  the  descendens  noni  joined  by  the  communicantes 
noni  nerves.  The  sheath  is  crossed  by  three  veins ;  namely,  the 
facial,  the  superior,  and  inferior*  thyroid  veins,  which  empty  them- 
■elves  into  the  internal  jugular.  This  is  the  general  rule,  and 
ttpecial  attention  should  be  directed  to  it,  because  the  veins  are 
liable  to  be  overlooked  and  injured  in  the  operation  of  tying  the 
carotid.  To  the  inner  side  of  the  artery  we  find  the  trachea,  the 
thyroid  body,  the  recurrent  laryngeal  nerve,  the  inferior  thyroid 
artery,  the  external  larjugeal  nerve,  and  the  inferior  constrictor 
of  the  pharynx. 

It  is  evidently  easier  to  tie  the  common  carotid  above  the 
omo-hyoid  than  below  it.  In  the  higher  operation  we  make  an 
incision  (two  and  a  half  inches  long)  along  the  inner  border  of  tlie 
stemo-mafitoid,  the  oentre  of  the  incision  being  opposite  the  cricoid 
cartilage;  we  cut  through  the  platysma  and  cervical  fascia,  draw 
aside  the  overlapping  edge  of  the  sterno-mastoid,  and  expose  the 
sheath  of  the  vessel.  A  small  opening  is  then  made  on  the  inner 
side  of  the  sheath  large  enough  to  admit  the  aneurysmiil  needle, 
and  the  vessel  is  tied,  care  being  taken  not  to  include  the  pneumo- 
gastric  or  descendens  noni  nerves  in  the  ligature. 
,     „  In  the  first  part  of  its  course  the  left  carotid 

In  wbat  b»-  " 

sPKraTusLKiT  differs  from  the  right  in  the  following  parti- 
Cabutid  DiFFBiis      culars : 

FBOM  TH*  Right.  ^    j^  arises  from  the  arch  of  the  aorta,  is  there- 

fore longer  and  deeper  seated  than  the  right,  and  is  covered  by  the 
first  bone  of  the  sternum. 

2.  It  is  crossed  by  the  left  brachio-cephalic  vein. 


*  The  term  '  inferior  thjroid'  rein  ia  rostrictod  in  thia  manual  to  tha  vein  whick 
eoRMpondB  to  Uie  iuferioi  tb/roid  artery. 
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3.  It  13  in  close  relation  with  the  oesophagus  and  the 
trachea. 

4.  It  is  in  close  relation  with  the  left  recurrent  nerve. 

6.  It  is  in  close  relatiou  posteriorly  with  the  thoracic  duct. 

6.  It  is  covered  by  the  thymus  gland  in  early  life. 

The  common  carotid  as  a  nile  givea  off  no  branch  in  its  course  ; 
but,  occasionally,  the  middle  ste^rno-mastoid,  or  even  the  superior 
thyroid^  arises  from  it  prior  to  its  division.  At  its  bifurcation  it 
usually  presents  a  slight  bulboua  enlargement.  This  dilatation  is 
sometimes  so  marked,  that  it  might  be  mistaken  for  an  iucipient 
aneiurysm.  It  is  necessary  to  know  that  the  carotid  sometime* 
divides  as  low  as  the  level  of  the  cricoid  cartilage,  and  that  not 
unfrequently  the  division  takes  place  as  high  as  the  hyoid  bone.* 

Intkhwal  The  internal  jugular  vein  is  the  continuation  of 

Juoui^K  Vein.  the  lateral  sinus,  and  retiims  the  blood  from  the 
brain.  Leaving  the  skull  through  the  foramen  jugulare,  where  it 
presents  a  slight  enlargement,  the  vein  descends  on  the  outer  side 
of  the  carotid,  but  in  the  sheath  with  it,  and  joins  the  subclavian 
vein  at  nearly  a  right  angle  to  form  the  brachio-cephalic  or  in- 
nominate vein.  In  its  course  down  the  neck  it  receives  the 
pharyngeal,  occipital,  lingual,  facial,  superior,  and  inferior  thyroid 
veins. 

Previous  to  their  terminations  the  internal  jugular  v^ins  incline 
somewhat  to  the  right  side  to  meet  the  corresponding  subcla\nan 
veins ;  thus,  on  the  right  side,  there  is  a  triangular  interval 
between  the  artery  and  vein  in  which  is  seen  the  pneumogastric 
nerve  and  vertebral  artery ;  on  the  left  side  the  vein  slightly 
overlaps  the  artery,  thus  rendering  ligature  of  the  left  carotid 
more  difficult  than  of  the  right.     The  internal  jugular  veins  more- 


*  It  in  important  that  we  should  bp  aware  that  tbc  common  carotids  differ  oce&- 
sioD&llj  to  thpir  origin.  Thu»  the  right  mAj  Brine  ia  conimoo  with  the  left  carotid, 
or  the  right  muy  arise  Boparately  from  ths  arch  of  the  aorta,  in  which  eaae  the  right 
■ubclarian  is  usually  trancposed.  The  left  may  be  givea  off  from  the  innomiiiAte 
art«ry  of  the  right  side,  or  it  may  ariae  is  comnioD  with  the  left  hnbclarian,  and  thus 
form  a  left  inDoiniQate.  In  tranepositiun  ot  the  aorta  there  is  a  left  inDoiniDate, 
which  ii  girea  off  first,  the  r>ght  carotid  bud  the  right  aabclariaii  arising  &■  Hparate 
br&nehM  from  the  arch. 
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over  advance  slightly  to  meet  the  subclavian  veins,  so  that  they  lie 
on  a  plane  a  little  anterior  to  their  accompanying  arteries.  A 
little  before  their  termination  the  internal  jugulars  have  a  double 
valve. 

The  descendens  noni  (p.  30),  a  branch  of  the 
hypoglossal,  runs  down  obliquely  over  the  sheath 
of  the  carotid  to  supply  the  depres^sor  musc-les  of 
the  OS  hyoides.  Trace  the  nerve  upwards  to  see 
UiAt  it  leaves  the  hypoglossal  where  this  nerve  curves  round  llie 
tieoiftital  artery.  For  a  short  distance  the  desceudeus  noni  lies 
within  the  carotid  sheath ;  but,  about  the  level  of  the  os  hyoides, 
it  comes  through  the  sheath,  and  crosses  obliquely  over  the 
carotid,  from  the  outer  to  the  inner  side.  The  desceudens  noni 
is  reinforced  by  one  or  more  nerves  termed  communicantci  noni, 
derived  from  the  second  and  third  cervical  nerves.  Tiiosf  eom- 
municjiting  branches  descend  on  the  outer  side  of  the  internal 
jugular  vein,  and  form  generally  two  loops  in  front  of  the  carotid 
eheath,  constituting  a  triangular  plexus  called  the  '  ansa  hypo- 
gloasi.^  From  these  loops  the  nerves  proceed  to  the  anterior  and 
posterior  bellies  of  the  omo-hyoid,  to  the  sterao-hyoid,  and  sterno- 
thyroid muscles.  A  small  branch  may  sometimes  be  traced  pro- 
ceeding from  the  descendens  noni  into  the  chest  to  join  the  cardiac 
and  phrenic  nerves. 

In  some  subjects  the  descendens  noni  seems  to  be  wanting, 
in  which  case  it  will  probably  be  concealed  witliin  the  carotid 
Bheath  :  when  this  happens  the  reinforcing  loops  from  the  cervical 
nerves  will  be  found  behind  tlie  internal  jugular  vein  • 

The  thyroid  body  should  now  be  examined. 
To  expose  it,  reflect  the  stemo-hyoid  and  thyroid 
muscles  from  their  insertions,  so  that  they  can  be  replaced  if 
necesearj.     Next  observe  the  lymphatic  ghinds  of  the  neck,  and 


DissacnoN. 


*  By  manj  aiutoniiiite  the  deacendens  noni  ia  regarded  aa  tbe  combinntion  of 
Glamenls  from  the  hjp<^IoMaI  and  pneDmogaatric  nerTea;  bjaome,  it  is  l(x>ked  upon 
aa  a  branch  of  the  pneumogntitrlc ;  and  laatlj,  which  is  most  probable,  it  ia  consider«d 
I7  otberi  to  be  maiol;  derived  from  a  bnnch  which  is  aeoi  to  the  h;poglocfal  from 
the  first  and  lecoad  cervical  oerrce. 

T>2 


86 


THYBOrD   BODY. 


TUVBOIO  BODT. 


lastly  stuvey  the  objeifcts  in  the  central  line  of  the  neck,  from 
the  jaw  to  the  sternum. 

This  very  vascular  gland-like  body  lies  over  the 
front  and  sides  of  the  upper  part  of  the  trachea, 
and  extends  upwards  on  each  side  of  the  larynx.  It  consists  of 
two  latt^al  lobesy  connected  a  little  below  the  cricoid  cartilage  by 
a  tranverso  portion  called  the  isUimns.  Each  lobe  is  conical, 
about  two  inches  in  length,  with  the  base  opposite  the  fifth  or 
sixth  ring  of  tlie  tracbea,  and  the  apex  by  the  side  of  the  thy- 
roid cartilage.  Its  anterior  surface  is  covered  by  the  stemo-hyoid, 
Bterno-thjroid,  and  omo-hyoid  muscles ;  its  deep  surface  embraces 
the  sides  of  the  trachea  and  hiryiix,  and  usually  extends  so  far  back- 
wards as  to  be  in  contact  with  the  pharynx.  Its  external  border 
overlaps,  in  most  cases  partially,  but  sometimes  completely,  the 
common  carotid  artery,  particularly  on  the  right  side ;  aud  there 
are  instances  in  which  the  lobe  is  deeply  grooved  by  the  vessel. 

The  isthmus  lies  over  the  second  and  third  rings  of  the  trachea. 
This  portion  of  the  organ  varies  much  in  its  dimensions.  In  some 
instances  there  is  no  transverse  portion.  This  corresponds  with  the 
jjorraal  disposition  in  most  of  the  lower  orders  of  mammalia  ;  but 
in  man,  it  is  a  failure  in  the  union  of  the  two  halves  by  which  the 
organ  is  origiDally  developed.*  Generally,  the  vertical  measure- 
ment is  about  half  an  inch.  Between  its  upper  border  and  the 
cricoid  cartilage  is  a  space  about  one-third  of  an  inch  in  extent, 
where  the  trachea  is  free ;  this  space,  therefore,  is  the  more  preferable 
situation  for  tracheotomy.  But  the  vertical  measurement  of  this 
inthmus  is  sometimes  of  very  considerable  length,  so  that  it  baa 
been  seen  covering  the  trachea  almost  down  to  the  stemum.f 


*  CoDceroiDg  tlie  derplopmeat  of  the  Iftteral  ttalTesi  and  UDtral  portion  of  the 
thyroid  bodj,  we  a  paper  bj  Cal lender  in  the  Prococdings  of  tbe  Koyikl  Society.  1867. 

f  Fiona  the  upper  part  of  the  isthniuj,  or  from  the  adjacent  border  of  either  lob«. 
mcMt  commonly  the  left,  a  eonicid  prolongntioD  of  the  thyroid  body,  called  the  pyramid, 
frequently  ascends  id  front  of  the  crico-thyroid  membrane,  aa  high  aa  the  (>oniuru 
Adami,  and  ia  attached  to  the  body  of  the  oa-kyoidea  by  fibrocui  tissnior.  In  some 
subjecla  wo  may  observe  a  fe-w  muBcolar  fibres  passing  from  the  os-hyoides  to  the 
pyramid.  Thia  cooalitutea  the  lenator  fflandulir  thyroidc<e  (e*e  prppsration  in 
Uuieum  of  St.  Bartb.  Busp.,  Patholug.  Seriea,  No.  14)  of  some  anatomists.     There 
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Tbe  thyroid  Iwdy  is  closely  connected,  by  areolar  tissue,  t^  tlie 
sides  of  the  trachea,  to  the  cricoid  and  thyroid  cartilages.  Heuce 
it  rises  and  falls  with  the  larjmx  in  deglutition. 

The  thyroid  varies  in  size  in  different  individuals  and  at  differ- 
ent periods  of  life.  It  is  relatively  larger  in  the  child  than  the 
adult,  in  the  female  than  the  male.  In  old  age  it  diminishes  in 
size,  becomes  firmer,  and  occasionally  contains  earthy  matter. 

By  far  the  most  notiible  considerations  in  respect  to  the 
thyroid  body  are  the  number,  the  large  size,  and  tbe  free  inoscula- 
tions of  its  blood-vessels.  The  superior  thyroid  arteries  come 
from  the  external  carotid  and  enter  the  front  surface  of  the  apex 
of  each  lobe ;  the  inferior  thyroid  come  from  the  subclavian^  and 
enter  the  under  surface  of  the  base.  An  artery,  called  the  middle 
thyroid  (thyroidea  ima),  is  observed  in  some  subjects  ;  it  is  given 
off  from  the  arteria  innominata,  or  the  arch  of  the  aorta,  and 
ascends  directly  in  front  of  the  trachea  to  the  isthmus. 

Its  veins  are  equally  large,  and  form  a  plexus  upon  it.  The 
superior  and  inferior  thyroid  veins  cross  the  common  carotid,  and 
open  into  the  internal  jugular.  The  middle  thyroid  veins,  two 
in  number,  descend  over  the  front  of  the  ti-achea,  communicate 
freely  with  each  other,  and  terminate  in  the  left,  brachio-cephalic 
vein.  When  you  perform  tracheotomy,  bear  in  mind  the  size  of 
these  middle  thyroid  veins,  and  tlie  possible  existence  of  a  middle 
thyroid  artery. 

Its  nerves  are  furnished  by  the  laryngeal  branch  of  the  pneurao- 
gastric  and  the  middle  and  inferior  cervical  ganglia  of  the  sympa- 
thetic.    They  accompany  the  arteries. 

SmrcTTTKB  OF  The  thyroid  body  weighs  from  one  to  two  ounces, 

THK  THtHoin  and  Ijelongs  Uj  the  class  of  ductless  glands,  since 

^"-  no   excretory   duct  has  been   discovered.      It   is 

invested  by  a  thin    covering  of  dense   connective   tissue   which 


•re  ioiUBcet  in  which  the  pjracnid  is  doable;  And,  lastly,  we  have  seen  a  coDsiderable 
portioa  of  this  thyroid  substance  lying  oyer  the  criou-thyroid  membrjine,  completely 
isolated  from  tbe  re»1  of  tbe  or^n.  Theie  rarieties  dMorvo  notice,  because  any  oae 
portion  of  this  elructure  may  become  eQlat;Kod  independeot  of  the  reet,  and  occasion  a 
bronchocele. 
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penetrates  it,  imperfectly  dividing  it  into  lolics  and  siipportiug 
the  vessels  as  they  enter  it.  It  consists  of  a  multitude  of  c*!Is, 
whicli  vary  in  size,  from  ^^  inch  to  that  of  a  piu's  head,  and  do 
not  communicate  with  each  other.  In  hypertrophy  of  the  gland 
we  sometimes  see  them  ae  large  as  a  horsebean,  or  even  larger. 
The  cells  are  oval  and  are  lined  hy  a  single  layer  of  endothelial 
cells  resting  upon  a  basement  nietuhrane,  and  contain  a  glairy 
transparent  fluid,  in  which  are  found  a  large  number  of  nuclei  and 
nucleated  cells.  The  arteries  ramify  most  minutely  upon  their 
walls.  Of  its  functions  nothing  is  definitely  known^  but  probably 
it  is  concerned  in  the  elaboration  of  the  blood.* 

An  enlargement  of  the  thyroid  body  Is  termed  a  '  bronchocele.' 
If  the  relation  of  its  lobes  to  the  trachea  and  oesophagus  be  pro- 
perly understood,  it  is  easy  to  predicate  the  consequences  which 
may  result  from  their  enlargement.  The  nature  and  severity  of 
the  symptoms  will  to  a  certain  extent  be  determined  by  the  part 
of  the  organ  affected.  If  the  isthmus  be  enlarged,  difficulty  in 
breathing  will  probably  be  the  prominent  symptom ;  and  an  en- 
largement of  the  left  lobe  la  more  likely  to  produce  a  diflBculty  in 
swallowing,  on  account  of  the  inclination  of  the  oesophagus  toward.H 
the  left  side. 

An  instance  is  related  by  Allan  Bums  in  which  the  isthmus 
was  placed  between  the  trachea  and  the  oesophagus.  It  must  be 
obvious  that  enlargt^ment  of  a  part  so  situated  would  occasion 
great  difficulty  in  swallowing.  I  have  seen  two  cases  in  which 
the  lateral  lobes  projected  so  far  inwards  that  they  completely 
embraced  the  back  of  the  cesophagus. 

Small  lymphatic  glands  are  observed  about  the  thyroid  body, 
especially  in  front  of  the  trachea ;  one  is  often  situated  over  the 
cricf>-thyroid  membrane.  These  glands,  if  enlarged  by  disease, 
might  be  mistaken  for  a  small  bronchocele. 

DxKP  Chbtical         ^^  the  connective  tissue  which  surrounds  the 
LncPHATic  great  vessels  of  the  neck,  we  meet  with  a  series 

OuHDs.  Qf  lymphatic    glands,  called   the   deep   cervical. 

•  The  thyroid  hody  is,  primarily,  doTekped  aa  a  povdli  from  th»  anterior  wall  of 
thd  phnrjox;  the  interal  lobes  are  first  formed,  and  are  Bubaequcatlj  united  by  ttio 
isthmus.     W.  Alulier,  '  Jfoaisch,  Z^itscli.'  H71. 
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They  form  an  uninterrupted  chain  (whence  their  name  glanduke 
C07icatenata),  from  the  base  of  the  skull,  along  the  side  of  the 
neck,  to  the  clavicle,  beneath  which  they  are  continuous  with  the 
thoracic  and  the  axillary  glands.  Some  of  these  glands  lie  anterior 
to  the  common  carotid  artery ;  others,  between  it  and  tlie  spine. 
This  disposition  explains  the  well-known  fact,  that,  when  these 
glands  are  enlarged,  the  great  vessels  and  nerves  of  the  neck  are 
liable  to  become  imbedded  in  their  substance. 

The  glands  are  particularly  numerous  near  the  division  of  the 
common  carotid,  by  the  side  of  the  pbaryni,  and  the  posterior 
belly  of  the  digastricus.  The  lyraphatice  connected  with  them 
come  from  all  parts  of  the  head  and  neck.  These  vessels  unite, 
to  form,  on  both  sides  of  the  neck,  one  or  more  absorbent  tnmks, 
called  the  jugular.  On  the  left  side  this  jugular  trunk  joins  the 
thoracic  duct,  or  opens  by  a  separate  orifice  into  the  left  subclavian 
vein  :  on  the  right  it  always  opens  into  the  subclavian  vein. 

The  contiguity  of  the  glands  to  the  great  vessels  and  nerves  of 
the  neck  explains  the  symptoms  produced  by  their  enlargement. 
The  tumour  may  be  so  situated  as  to  be  raised  and  depressed  by 
the  pulsation  of  the  carotid,  and  thus  simulate  an  aneurysm.  A 
careful  examination,  however,  will  distinguish  between  an  inher- 
ent and  a  communicated  pulsation.  By  grasping  the  tumour  we 
become  sensible  that  the  pulsation  does  not  depend  upon  any 
variation  of  its  magnitude,  but  upon  the  impulse  derived  from  the 
artery ;  consequently,  if  the  tumour  be  bfted  from  the  vessel,  all 
feeling  of  pulsation  ceases. 

SrsTiTY  OPTKB  The  parts  in  the  central  line  of  the  neck  should 

CsNTKxi.  Ln™  OR  now  be  well  studied  (fig.  8,  p.  30).  Begfinning 
thrNkck.  j^^   jjjg  chin,   we   observe   the   insertions  of  the 

digastric  muscles.  Below  these  is  the  junction,  or  raphe,  of  the 
mylo-hyoid  muscles.  Then  comes  the  os  hyoidee.  Below  the 
o9  hyoides  is  the  thyro-hyoid  membrane,  attached  above  to  the 
upper  border  of  the  hyoid  bone,  and  below  to  the  thyroid  cartilage. 
Next  is  the  pomum  Adami,  or  projection  of  the  thyroid  cartilage, 
which  is  apparent  between  the  contigniious  borders  of  the  aterno- 
hyoidei.     Below  the  thyroid  cartilage  is  the  cricoid.     These  two 
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cartilages  are  connected  by  the  crico-tbyroid  membrane,  across 
which  runs  the  crico-thyroid  artery  to  join  its  fellow.     Below  the 
cricoid  cartilage  is  the  trachea.     This  is  crossed  by  the  iethmuB 
of  the  thyroid  body,  and  lower  down  it  recedes  from  the  surfaoein 
covered  by  the  middle  thyroid  veins. 
I  Now  the  chief  surgical  interest  lies  just  above,  and  just  below, 

the  cricoid  cartilage.  This  cartilage  can  be  felt  very  plainly  in 
the  living  subject  at  any  age,  no  matter  how  fat.  In  laryngotomy, 
the  crico-thyroid  membrane  ia  divided  transversely.  The  mem- 
brane should  be  divided  close  to  the  edge  of  the  cricoid  c,  for  two 
reasons  ;  1 .  in  order  to  be  farther  from  the  vocal  cords.  2.  To 
avoid  the  crico-thyroid  artery  which  crosses  the  middle  of  the 
membrane.  If  more  room  be  required,  the  cricoid  cartilage  should 
be  divided  longitudinally. 

In  tracheotomy,  the  trachea  may  lie  opened  by  a  perpendicular 
incision,  above  the  isthmus  of  the  thyroid  body,  or  below  it. 
The  openition  above  the  isthmus,  if  there  be  space  enough  for  the 
introduction  of  the  tube,  is  the  easier  and  safer  of  the  two ;  for 
here  the  trachea  is  nearer  to  the  surface,  and  no  large  blood- 
vessels are,  generally  speaking,  in  the  way.  The  space  available 
measures  from  a  quarter  to  half  an  inch  ;  and  the  isthmus  is  not 
BO  firmly  adherent  to  the  trachea  as  to  prevent  its  being  drawn 
downwards  for  a  short  distance-  However,  it  is  right  to  state, 
that  in  one  case  out  of  every  eight  or  ten,  there  is  no  available 
space. 

Tracheotomy  below  the  isthmus  is  neither  an  easy  nor  a  safe 
operation,  for  many  reasons:  1.  The  trachea,  recedes  from  the 
surface  as  it  descends,  so  that  just  above  the  sternum  it  is  nearly 
an  inch  and  a  half  from  the  skin.  2.  The  large  middle  thyroid 
veins  are  in  the  way.  3.  A  middle  thyroid  artery  may  run  up  in 
front  of  the  trachea,  direct  from  the  arteria  innominata.  4.  The 
arteria  innominata  itself  lies  sometimes  upon  the  trachea  higher 
than  usual,  and  may,  therefore,  be  in  danger.  5.  The  left  brachio- 
cephalic vein  in  some  eases  crosses  the  trachea  above  the  edge  of 
the  stemiun  instead  of  below  it.  The  celebrated  French  Biu"geon 
B^lard  used  to  relate  in  his  lectures  the  following  occurrence  : 
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Disancnox  of 

THS  SUBMAXn.- 
LABT  KkqIOM,  OB 
THE  DlQASTBIC 
TRIAHCILa. 


A  student  had  fallen  into  the  Seine,  and  was  nearly  drowned.  As 
he  was  recovering  very  gradually,  some  kind  friends  attempted  to 
accelerate  the  process  by  making  an  opening  into  the  trachea.  In 
80  doing  they  wounded  the  brachio-cephalic  vein.  Blood  poured 
into  the  trachea,  and  the  result  was  instantly  fatal. 

Whoever  pays  attention  to  this  subject  in  the  diBsectiDg-room 
will  soon  be  convinced  of  the  fact,  that  not  only  large  veins  but 
large  arteries  occasionally  cross  the  crico-tbyroid  membrane  as  well 
as  the  trachea,  thus  showing  the  necessity  of  cutting  cautionsly 
down  to,  and  fairly  exposing  the  air  tube,  before  we  venture  to 
open  it.* 

Wlien  the  platyema  and  the  cervical  fascia  have 
been  removed  from  their  attachment  to  the  jaw, 
the  most  conspicuous  object  ia  the  submaxillary 
gland.  Observe  that  the  fascia  forms  for  it  a 
complete  capsule.  Beneath  the  jaw  are  several  lymphatic  glands, 
from  six  to  ten  in  number,  of  which  some  lie  superficial  to  the 
salivary  gland,  others  beneath  it.  These  glanda  receive  the 
lymphatics  of  the  face,  the  tonsils,  and  the  tongue. 

A  little  dissection  will  expose  a  muscle  called  the  digastrictis, 
consisting  of  two  distinct  portions  connected  by  a  tendon.  They 
form,  with  the  body  of  the  jaw,  a  triangle,  called  the  digo6fi'i<^, 
of  which  we  propose  to  examine  the  contents.  And  first  of  the 
digastric  muscle  itself. 

The  digastri^ma  consists  of  two  muscular  bellies 
united  by  an  intermediate  tendon.  It  arisee  from 
the  digastric  fossa  of  the  temporal  bone,  passes  obliquely  down- 
wards and  forwards,  and  then  ascends  to  be  inserted  close  to  the 
symphysis  of  the  lower  jaw.  Raise  the  submaxillary  gland  to 
see  the  intermediate  tendon  of  the  digastricus,  the  angle  which 
it  forms,  and  bow  it  is  fastened  by  aponeurosis  to  the  body  and 
greater  cornu  of  the  os  hyoides.     Observe  also  that  this  aponeurosis 


\ 


*  It  la  proferftble,  after  making  the  fint  incision  through  the  akin,  to  laj  aside  the 
sbftrp  knife  and  to  use  a  blunt  one.  so  that  the  tissues  ma;  be  torn  rather  than  cnt ; 
bj  tbii  proceeding  the  liability  to  hitraorrhage  is  materially  leBiened. 
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is  connected  in  the  mesial  line  with  its  fellow  of  the  opposite  aide, 
so  that  a  fibrous  expansion  occupies  the  interval  between  the 
anterior  portions  of  the  digaatrici. 

The  chief  action  of  the  digastricus  is  to  depress  the  lower 
jaw.  But  if  the  lower  jaw  be  fixed,  then  the  muscle  raises  the  os 
hyoides,  as  in  deglutition. 

Fio.  9. 


Oodpitali 


HfpogloMil  a.  . 

Dnomdaiu  aonl  n 
Ungual  >.  ,    .    . 


Internal  jngnlmr  r, 
Superior  thjrrold  a. 


Common  Mrotld  • 


Foctola. 
H/lu-fayold  B. 

8ntim«oUl  I 
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The  posterior  belly  of  the  digaatrieua  is  supplied  by  a  nerve 
from  the  facial ;  the  anterior  belly  by  a  branch  from  the  mylo- 
hyoidean  nerve  (which  come«  from  the  third  division  of  the  fifth 
pair). 
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The  stylo-hyoideus  aj'ise^  from  the  middle  of 
the  stjloid  process  of  the  temporal  bone,  and  is 
vnsirted  into  the  botly  of  the  os  hyoides.  lliia  muscle  nms  close 
along,  but  above,  the  posterior  iM^Iiy  of  the  digastricus.  Most 
frequently  the  digastric  tendon  runs  through  the  subst-anee  of  it. 
Its  nerve  is  derived  from  the  facial  close  to  ita  exit  from  the 
Btylo-mastoid  foramen,  in  common  with  the  branch  to  the  posterior 
lly  of  the  digastricus.  Its  action  is  to  raise  and  draw  back  the 
hyoides. 

The  digastric  triangle  is  bounded  above  by  the  horizontal 
ramus  of  the  lower  jaw,  parotid  gland,  and  mastoid  process  of  the 
temporal  bone ;  behind  by  the  posterior  belly  of  the  digastricus ; 
and  in  front  by  the  anterior  belly.  The  object*  to  be  examined  in 
this  triangle  are  twelve  in  number,  as  follow  : 


1.  Solnmxillarjr  salirarj  gland. 

2.  Facial  rein, 

3.  Facial  arteiy. 

4.  Submental  art<ry. 

6.  Mylo-hjoidean  nerve. 

6.  Sttbm axillary  lymphatic  glands. 


7.  Stjlo-maxillary  ligament. 

8.  Fart  of  the  parotid  gland. 

0.  Part  of  the  external  carotid  art«ry. 

10.  Mylo-hyoideua  mtucle. 

11.  Hypoglossal  nerre. 

12.  Part  of  the  byo-gloasua  mucle. 


SirsxAxii-LAKT  1"  the  Ordinary  position  of  the  head,  the  sub- 

Salivaht  Glako.  maxillary  gland  is  partially  concealed  by  the  jaw, 
but  when  the  head  falls  back  the  gland  is  more  exposed.  It  is 
about  the  size  of  a  chestnut,  and  is  divided  into  several  lobes. 
Its  upper  margin  is  covered  by  the  body  of  the  jaw  ;  its  lower 
margin  overlaps  the  side  of  the  os  hyoides.  Ita  cutaneous  surface 
is  flat,  being  covered  only  by  the  skin  and  platysma,  but  the  lobes 
on  its  deep  surface  are  irreg^ilar,  and  often  continuous  with  those 
of  tbe  sublingual  gland.  By  raising  the  gland  we  find  that  it  lies 
upon  the  mylo-hyoideus,  the  hyo-glossus,  the  stylo-glosaus,  the 
tendon  of  the  digastricus,  and  a  portion  of  the  hypoglossal  nerve, 
seen  above  the  tendon.  The  facial  artery  lies  in  a  groove  on  its 
deeper  surface  and  subsequently  upon  ita  upper  border ;  and  it  is 
separated  from  the  parotid  gland,  which  is  situated  behind  it,  by 
the  stylo-maxillary  ligament.     Mark  these  relations  well,  because 
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they  are  of  importance,  as  will  be  presently  explained,  in  tying 
the  lingual  artery. 

The  duct  of  the  gland,  Wkarton'e  duct*  passes  from  its  under 
surface,  runs  forwards  under  the  mylo-hyoideus  and  upon  the 
hyo-glo88ua  muscle ;  it  then  passes  beneath  the  gustatory  nerve, 
and  subsequently  runs  between  the  sublingual  gland  and  the 
genio-hyo-glo88us,  to  open  into  the  floor  of  the  mouth,  by  the  side 
of  the  frscnum  ling1la^.  Its  length  is  about  two  inches ;  its  dimen- 
sions are  not  equal  throughout ;  it  is  dilated  about  the  middle, 
and  contracted  at  the  orifice.  Saliva,  collected  in  the  dilated 
portion,  is  sometimes  epirted  to  a  considerable  distance  out  of  the 
narrow  orifice,  in  consequence  of  the  sudden  contraction  of  the 
neighbouring  muscles. 

In  the  floor  of  the  mouth  there  occasionally  exists  a  cystic 
tumour,  called  a  ranula,  with  semi-transparent  walls,  perceptible 
l)eneath  the  tongue.  By  some  of  the  older  writers  it  was  looked 
upon  as  an  abnormal  d  limitation  of  the  submaxillary  duct.  There 
is,  however,  no  reason  for  believing  this  swelling  (except  very 
rarely)  to  be  connected  with  the  duct.  It  is  rather  a  cyst  formed 
in  tlve  loose  areolar  tissue  imder  the  tongnue,  or  is  an  enlargement  of 
one  of  the  small  bursas  which  normally  exist  in  this  situation. 
The  character  of  the  ealiva  presents  no  agreement  with  the  Huid 
contained  in  these  cysts,  which  is  thickly  glairy,  like  the  white 
of  an  egg.f 

The  facial  vein  does  not  accompany  the  facial 
artery,  but  runs  nearly  a  straight  course-  It 
leaves  the  face  at  the  anterior  edge  of  the  masseter  m.,  then  runs 
over  the  subunasillary  gland,  the  digastricus  and  stylo-hyoideus 
and  the  carotid  artery,  to  join  the  internal  jugular.  This  is  the 
rule — but  there  are  frequent  exceptions.  The  principal  point  to 
remember  is,  that  the  vein  nms  superficial  to  the  gland,  and  that 
we  must  be  cautious  in  opening  abscesses  under  the  jaw. 

*  Thom.  Wiiftrton,  *  AdenogmphiB,  atia  glandulnrttni  totins  corporis  desmptio.' 
12mo.  AmaUl.,  16d9. 

t  These  sublinpia]  bnrsw  were  firit  Joacribed  bj  Flewchmana,  'Do  nOTi*  tub 
lingaa  Uunis,'  Nursmberg,  1841. 


Facial  Vkik. 
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The  facial  artery  is  the  third  branch   of  the 

FACIAL  ArTR&Ti  «  •  1  T  1  1  » 

external  carotid.  It  runs  tortuoualj  under  the 
hypoglossal  nerve,  the  posterior  belly  of  the  digastricus  und  stylo- 
hyoideus,  and  beneath  or  through  the  auljstance  of  the  subnmxillary 
gland  to  the  face,  where  it  appears  at  the  anterior  border  of  the 
masaeter.  Below  the  jaw  the  facial  gives  off  the  four  following 
branchea : 

1.  The  asceiuling  or  inferior  palatine  artery  runs  np  between  the 
stylo-glossus  and  the  stj'lo-phaiyngeus  m.  to  the  pharynx,  to  which 
and  the  neighbouring  parts  it  gives  bmnches.  Ascending  as  far  as 
the  levator  palati,  it  divides  into  two  branches ;  one  courses  along 
the  tensor  palati  to  supply  the  soft  palate,  the  other  entei-s  the  tonsil, 
and  anaatomoees  with  the  descending  palatine  and  the  tonsillar  branches 
of  the  ascending  pharyngeal. 

2.  Tlie  tonsillar  runs  up  between  the  internal  pterygoid  and  the 
stylo-glossus  m.,  then,  perfoi-ating  the  superior  constrictor,  it  supplies  the 
tonsil  and  root  of  the  tongue. 

3.  Olatulular  branches  to  the  BubmaxUlai-y  gland  and  side  of  tongue. 

4.  The  BtibrnetUal  arises  from  the  fiicial  beliiml  the  submaxillary 
gland,  and  runs  forwards  upon  the  mylo-hyoideus,  beneath  the  inferior 
maxilla,  distributing  briinches  in  its  course  to  the  glund  and  the  adjacent 
inuxcles.  It  then  curves  over  the  bone  and  divides  into  two  branches; 
a  .superficial  one,  which  aupplie**  the  skin  and  Up ;  and  a  duep  one,  which 
runs  between  the  muscles  and  the  bone,  and  inosculates  with  the  mental 
and  inferior  labial  arteries.  Benetith  the  inferior  maxilla  it  usually 
inoecolates  with  the  sublingual  artery. 


Mtlo-btoidkut 
Nbbtb. 


Look  for  the  mylo-hyoidean  nerve  near  the 
submental  artery.  The  nerve  comes  from  the 
inferior  dental  (before  its  entrance  into  the  dental  foramen), 
and  running  along  a  groove  on  the  inner  side  of  the  inferior 
maxilla,  advances  between  the  bone  and  the  internal  pterygoid 
m.,  to  supply  the  mylo-hyoideus  and  the  anterior  belly  of  the 
digastricus. 

SoBHAxniAET  '^'^^  submaxillary  lymphatic  glands  receive  the 

LmraATic  lymphatica  of  the  face  and  the  tongue.     They  are 

often  enlarged  in  cancerous  diseases  of  the  tongue 


GLAv&a 
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or  the  lower  lip.  It  Bboiild  be  remembered  also  that  there  are 
lymphatic  glands  in  the  mesial  line  below  the  chin. 

Mno-  The  mylo-hyoideus  arises  from  the  mylo-hyoid, 

HTOIDKC9,  ridge  of  the  lower  jaw,  as  far  back  as  the  last 

molar  tooth.  Its  posterior  fibres  are  inserted  into  the  body  of 
the  OS  hyoides,  the  anterior  being  attached  to  a  median  tendinous 
line,  termed  the  rapiiL  Thus  the  muscles  of  opposite  sides 
form  a  muscular  floor  for  the  mouth.  It  is  supplied  with 
nerves  by  the  mylo-hyoid  branch  of  the  inferior  dental;  with 
blood  by  the  submental  a.  The  muscles  of  opposite  sides  con- 
jointly elevate  the  os  hyoidee  and  the  floor  of  the  mouth — as  in 
deglutition. 

Sttlo-maxil-  This    is  a  layer   of   the   deep   cervical   fascia, 

LABY  Ligament.  extending  from  the  angle  of  the  jaw  to  the  styloid 
process.  It  is  a  broad  sheet  of  fascia,  and  separates  the  submaxil- 
lary gland  from  the  parotid.  It  is  continuous  with  the  fascia 
covering  the  pharynx;  this  gives  it  a  surgical  interest,  because 
it  prevents  accumulations  of  matter  formed  near  the  tonsils  and 
upper  part  of  the  pharynx  from  coming  to  the  surface. 

The  remaining  objects  seen  in  the  submaxillary  triangle, 
namely,  the  parotid  gland,  the  external  carotid,  the  hypoglossal 
nerve,  and  the  hyo-glossus  muscle,  will  be  described  presently  when 
they  can  be  better  seen.  Your  attention  should  now  be  directed 
to  a  piece  of  surgical  anatomy,  which  will  enable  you  readily  to 
find  and  tie  the  lingual  artery.     It  is  this  : 

A  curved  incision  about  two  inches  in  length  being  made  from 
the  lesser  coniu  along  the  upper  border  of  the  great  cornu  of  the 
OS  hyoides,  through  the  skin,  the  platysma,  and  the  cervical  fascia, 
you  will  come  upon  the  luwer  edge  of  the  submaxillary  gland. 
Lift  up  the  gland,  which  is  easily  done,  and  underneath  it  you 
will  observe  that  the  tendon  of  the  digastricus  makes  two  sides 
of  a  triangle,  of  which  the  base  is  formed  by  the  hypoglossal  nerve 
crossing  the  hyo-glosaus  m.  Within  this  little  triangle,  cut 
transversely  through  the  fibres  of  the  hyo-glosaus  :  under  them  is 
the  lingual  artery,  lying  on  the  middle  constrictor.  The  first  time 
you  perform  this  operation  on  the  dead   subject,   you   will   not 
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unlikely  miss  the  artery  and  cut  through  the  middle  constrictor 
into  the  pharynx. 

The  facial  vessels  must  now  be  divided  iname- 
diatcly  below  the  jaw.  Eeflect  the  anterior  belly 
of  the  digastricua  from  its  insertion ;  detach  the  mylo-hyoideus 
from  the  middle  line  and  the  03  hyoides,  and  tiira  it  over  the  body 
of  the  jaw,  taking  care  not  to  injure  the  muscle  and  Btructures 
beneath.  The  lower  jaw  must  now  be  sawn  through,  a  little  to 
one  side  of  the  symphysis,  and  the  bone  drawn  upwards  by  hooks. 
The  tongue  ehould  then  be  drawn  out  of  the  mouth,  and  fastene<l 
by  hooks.  The  os  hyoides  should  be  drawn  down  by  means  of  hooks, 
so  as  to  put  the  parts  on  the  stretch.  All  this  done,  we  have  to 
make  out,  liy  carefully  cleaning  away  the  fat  and  connective  tissue, 
the  following  objects  represented  in  fig.  10,  p.  48  : 


1.  Gem'o-bjoideus, 

2.  Hyo-g1o68U8. 

3.  Stylo-gloesua. 

4.  Genio-hyo-glawM. 
6.  Submaxillarj  duct. 


6.  Sublingual  glHad. 

7.  Hypoglossal  neiTft. 

8.  Gustiitorj"  nerre. 

0.  Submaxillar;  ganglion. 
10.  Lingrual  artery. 


Obnio- 
htoidkvb. 


HTO-OtX>SSI<fi. 


Tlie  genio-hyoideus  arises  from  the  inferior 
tubercle  behind  the  symphysis  of  the  jaw,  and  is 
ijtserted  into  the  front  of  the  body  of  theos  hyoides.  This  round 
muscle  is  situated  in  the  mesial  line,  parallel  to  its  fellow.  Its 
nerve  comes  from  the  hypoglossal,  and  its  blood  from  the 
lingual  artery.  Its  action  is  to  draw  the  os  hyoides  forwards  and 
iipwards ;  and  if  the  hyoid  bone  be  fixed,  it  depresses  the  lower  jaw. 
The  byo-gloBsus  arises  from  the  body,  the 
greater  and  lesser  cornua  of  the  os  hyoides,  and  is 
inserted  into  the  posterior  two-thirds  of  the  aide  of  the  tongue,  its 
fibres  blending  with  the  stylo-glossus  and  palato-glossus.  It  is  a 
square  and  flat  muscle,  and  its  fibres  ascend  nearly  perpendicularly 
from  origin  to  insertion.*  Its  nerve  comes  from  the  hypoglossal, 
and  its  blood  from  the  lingual  artery.     Its  action  (with  that  of  its 

*  Some  anatomiBta  aacribe  the  folloving  names  to  the  difTereut  origins  of  this 
muiwle :  that  from  the  bodjr  of  the  hjoid  bone  is  termed  the  bano-glmmtu,  that  from 
the  greater  cornn  the  eeralo-glosrus,  and  that  from  the  lessar  eomn  the  cAonJro-glottut. 
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fellow)  is  to  depress  the  tongue.  Observe  the  several  objects  whicb 
lie  upon  the  hyo-gloasus ;  namely,  the  hypoglossal  and  gustatory 
nerves  (which  at  the  anterior  border  form  one  or  more  loops  of 
communication),  the  submaxillary  ganglion,  the  duct  of  the  sub- 
maxillary gland,  and  the  sublingual  gland.  Beneath  the  byo- 
glossud  muscle  lie  the  lingual  artery,  part  of  the  middle  constrictor 

Fiti.  10. 

-  CtwnU  trmpanl  n. 
Btrtobl  ptooMa    .    .— \^\      N^     t  \ 

^^>        ^v\\ GoiUtoiyii. 

Qlouo-ptuuTngeal  n 

ErpocloBMl  n 
Ooolpltal*. 

SubmiiziUarf  gui- 
gliou    .... 
Diact  )>r  sntmiiuclUary 

Hiddle  ootutKutor  m. 
Ltagiwl  a.    .    .    . 
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of  the  pharynx,  part  of  the  genio-byo-glossus,  the  lingualis  muscle, 
and  the  glosso- pharyngeal  nerve. 

Obkio-  Tlie  genio-hyo-glossus  arises  by  a  tendon  from 

HT0-0LO88US.  thc  uppcT  tuberclc  behind  the  symphysis  of  the 

lower  jaw,  and  ia  inserried  as  follows :  the  lower  fibres  into  the 
body  of  the  os  hyoides ;  the  upper  fibres  into  the  tongue  from  the 
base  to  the  apex.  It  is  the  largest  and  most  important  of  the 
muscles  of  the  tongue.     It  ia  fan-sbaped,  with  the  apex  attached 
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to  the  symphysis  :  thence  its  fibres  radiate  into  the  entire  length 
of  the  tongue.  It  derives  its  nerves  from  the  hypoglossal,  and  its 
blood  from  the  lingual  artery.  Its  action  is  various.  The  posterior 
fibres,  by  raising  the  os-hyoides  and  drawing  forwards  the  base  of 
the  tongue,  protrude  the  tongue  out  of  the  mouth  ;  the  anterior 
draw  the  tongue  back  again.  When  every  part  of  the  muscle 
acts,  it  draws  down  the  whole  tongue,  and  is  therefore  one  of  the 
chief  muscles  concerned  in  suction. 

The  fitylo-glossufl,  a  long  and  slender  muscle, 
arises  from  the  apei  of  the  styloid  process  and 
the  stylo-maxillary  bgament,^  and  is  inserted  along  the  aide  of  the 
tongue.  It  runs  outside  the  hyo-glossus  nearly  to  the  tip  of  the 
tongue,  and  blends  with  the  fibres  of  this  muscle,  as  well  as  with 
the  palato-glossus.  Its  nerve  comes  from  the  hypoglossal.  Its 
action  is  to  retract  the  tongue. 

Htpoalossal  The  hypoglossal,  or  ninth  cranial  nerve,  is  the 

>»"VK.  motor   nerve  of  the  muscles  of  the   tongue.     It 

arises  (by  Beveral  roota)  from  the  front  of  the  medulla  oblongata 
l>etween  the  pyramid  and  the  olive.  After  leaving  the  skull 
through  the  anterior  condyloid  foramen  (by  two  fascicidi  which 
subsequently  blend),  it  lies  beneath  the  internal  jugular  vein  and 
internal  carotid  artery,  where  it  is  intimately  connected  with  the 
lower  ganglion  of  the  pneumogastric  nerve ;  it  then  comes  up 
between  the  artery  and  vein,  and,  immediately  below  the  posterior 
belly  of  the  digastricus,  curves  forwards  over  the  occipital,  the 
internal  and  external  carotid  and  facial,  arteries.  Next  it  crosses 
the  byo-glo98U3  muscle,  and  passing  beneath  the  mylo-hyoid, 
divides  into  branches  which  supply  the  following  muscles  ;  namely, 
the  stylo-gloBsus,  hyo-glossus,  genio-hyo-glossus,  lingualis,  and  the 
genio-hyoideus. 

As  it  curves  round  the  occipital  artery,  the  hypoglossal  nerve 
sendd  the  desceiuleiis  noni  to  tlie  depressors  of  the  os  hj-oides 
(p.  30).  It  also  sends  a  nerve  to  the  thyro-hyoideus,  which  proceeds 
from  it  where  it  crosses  over  the  external  carotid,  accompanied  by 
the  hyoid  branch  of  the  lingual  artery.     Near  the  anterior  border 
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of  the  hyo-gIoe3U8,  it  commuaicates  by  one  or  more  loops  with  tlie 
gustatory  nerve.     (Fig.  10.) 

The  hypoglossal  at  its  origin  is  purely  a  motor  uerve.  But 
after  leaving  the  akull,  it  receives  communications  from  the  first 
two  cervical  nerves.  These  communications  are  im|x>rtant  physio- 
logically for  two  reasons :  1 .  They  account  for  the  hypoglossal 
nerve  containing  sensory  fibres.  2.  They  contribute  the  greater 
part  of  the  filaments  of  the  descendens  noni.  It  is  also  connected 
by  small  branches  with  the  pneumogastric  nerve  and  the  superior 
cervical  ganglion  of  the  sympathetic  at  the  base  of  the  skull. 

StraLixoTTAL  The  sublingual  gland  lies  immediately  beneath 

Guivv.  the  mucous  membrane  of  the  floor  of  the  mouth. 

Its  shape  is  oblong,  with  the  long  az^is  (about  an  incli  and  a  half) 
directed  from  before  backwards.  It  rests  upon  the  upper  surface 
of  the  mylo-hyoid  muscle,  and  towards  the  mesial  line  it  is  in 
contact  with  the  hyo-gloasus  and  the  genio-hyo-glossue. 

The  ducta  of  the  sublingual  gland  (ducts  of  Rivinus*)  vary  in 
number  from  eight  to  twenty.  They  t-ermiuate  by  minute  open- 
ings behind  the  orifice  of  the  submaiillary  duet,  along  the  ridge 
felt  upon  the  floor  of  the  mouth.  The  ducts  of  some  of  the  lobes 
terminate  in  the  submaxillary  duct. 

The  duct  of  the  Bubmiixillary  gland  may  now  be  traced  aorosg 
the  hyo-glossus,  and  under  the  gustatory  nerve  to  tlie  floor  of  the 
mouth, 

Ij-socai.  OB  This  nerve  is  a  branch  of  the  inferior  maxillary 

GfSTATOBT  or  third  division  of  the  fifth  pair  of  cranial  nerves. 

^■*"-  Emerging  beneath  the  external  pterygoid  m.,  it 

descends  between  the  ramus  of  the  jaw  and  the  internal  ptery- 
goid muscle,  and  comes  forwards  over  the  superior  constrictor  of  the 
pharjTix  and  along  the  upper  piirt.  of  the  hyo-g!ossus,  crossing  at 
an  acute  angle  over  the  duct  of  the  submaxillary  glautJ.  (Fig.  10.) 
Having  reached  the  under  part  of  the  tongue,  the  nerve  divides  into 
filament*  which  supply  the  papilla?  oQ  its  anterior  three-fourths. 
Beneath  the  external  pterygoid  it  is  joined  at  an  acute  angle  by 
the  chorda  tympani,  and  in  its  course  it  gives  off  some  com- 

*  Aug.  Quirin.  Rivinus,  ■  de  Dj-Bpepsia.'     Lip*.  1878. 
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mimicating  branchea  to  the  hypoglossal  nerve  near  the  anterior 
border  of  iLe  hyo-glossus.  It  supplies  also  the  mucous  membrane 
of  the  mouth,  gums,  and  the  sublingual  gland,  and  at  the  apex  of 
the  tongue  the  terminal  branches  of  this  nerve  and  the  hypo- 
glossal are  connected. 

SuBiuxiLLABT  At   the    lower   border   of  the  gustatory  nerve 

Gakuuon.  before  it  crosses  the  submaxillary  duct,  you  will 

find  a  small  ganglion,  about  the  size  of  a  pin's  head.  Like  the 
other  ganglia  io  connection  with  the  branches  of  the  fifth  pair,  it ' 
receives  filamenUi  of  three  difiFerent  kinds— viz.  motor,  sensory, 
and  sympathetic.  Its  motor  root  is  the  chorda  tympani,  which, 
apparently  a  branch  of  the  gustatory,  is  derived  from  the  facial 
nervc»  Its  senaory  roots  proceed  from  the  gustatory;  and  its 
connection  with  the  sympathetic  system  is  established  by  a  branch 
which  comes  from  the  uervi  molles  round  the  facial  artery.  The 
ganglion  supplies  five  or  six  branches  to  the  submaxillary  gland 
and  its  duct.  It  also  supplies  the  mucous  membrane  of  the  floor 
of  the  mouth.* 

LiNoDAi.  The   lingual    artery   is    generally   the    second 

AitTEai.  branch  of  the  external  carotid.     Curving  slightly 

upwards  from  it«  origin,  the  artery  soon  runs  forwards  beneath 
tlie  i>08terior  belly  of  the  digastricus,  and  stylo-hyoideus,  an<l 
then  passes  Ixjneath  the  hyo-glo«sus  m.,  parallel  to  the  os  hyoides. 
At  the  anterior  edge  of  the  hyo-glosaus  it  ascends  to  the  under 
surface  of  the  tongue,  and  is  continued  forwards  to  the  apex  of 
the  tongue  under  the  name  of  ranine.  Under  the  hyo-glossus, 
the  artery  lies  upon  the  middle  constrictor  of  the  pharynx,  and 
the  genio-hyo-gloeaus ;  in  the  subst^ince  of  the  tongue,  it  lies 
between  the  genio-hyo-glossus  and  the  inferior  liagualis.  The 
curves  made  by  the  artery  are  for  the  pui'pose  of  allowing  the 
elongation  of  the  tongue.     Its  branches  are : 

1 .  The  hyoid,  a  small  artery  which  runs  along  the  up|)er  bordei*  of 
the  hyoid  bone,  supplying  tlie  muscles  and  auastomasing  with  it^  fellow. 

*  Meckel  daBern>M  a  Bnalt  brancfa  of  the  ganglion  which  soniftimea  paaMC  for- 
warda  to  join  a  branch  of  the  hjrpogloBsal,  on  the  hjoglopeuB  n.,  and  ond«  in  the 
geniu-hyo-gloeBtu. 
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The  nerve  to  the  tbjTO-hyoid  muscle,  which  is  derived  from  the  hypo- 
g1o.sf^,  accompanies  this  artery. 

2.  The  dortfaies  Uiujuce,  two  or  more,  run  under  the  hyo-glossns  to  the 
liftck  of  the  tongue. 

3.  The  suhliinjnnl,  arising  near  the  anterior  border  of  the  hyo-glossua,. 
supplies  the  sublinguiil  gland,  the  mylo-hyoidcus.and  the  mucous  meiubnuia] 
of  the  mouth  and  gnms.  This  artery  generally  gives  off  the  little  wtery 
of  the  fiienwm  ling\ife,  which  is  nometimes  wounded  in  cutting  the 
fnenum  in  childi-en  who  are  tongue-tied  ;  eN']>eeially  when  we  neglect  the 
rule  of  pointing  the  scissors  downwards  and  backwards. 

4.  The  rirnine  is  the  termination  of  the  lin^ial  arterr.  As  it  runs 
forwards  to  the  tip  of  the  tongue  along  the  outer  side  of  the  gcnio-hyo- 
glo^<BUi<,  it  distributeH  branches  to  the  tongue,  and  at  the  tip  inosculates 
slightly  with  its  fellow. 


The  lingual  or  ranine  vein  commencing  at  the  tip  of  the 
tougueT  runs  along  it«  under  siirface  over  the  byo>glossus,  and 
terminates  in  the  interaal  jugular  vein. 

The  best  place  for  finding  and  tying  the  lingual  artery  has 
been  mentioned  (p.  46).  The  rule  laid  down  ie  trustworthy  only 
when  the  artery  runs  its  normal  couTBe.  We  have  known  an 
instance  in  which  a  good  anatomiBt  failed  in  an  attempt  to  tie  the 
lingual  artery,  because  the  vessel  arose  from  the  facial  behind  the 
submaxillary  gland,  and  then  passed  through  the  mylo-hyoideus 
to  reach  the  tongue. 

The  course  and  relations  of  the  external  carotid  artery,  and  its 
branches  in  tlie  neck,  should  now  be  made  out.  In  preparing  a 
view  of  them,  observe  that  nearly  all  the  veins  lie  in  front  of  their 
corresponding  arteries.  In  removing  the  connective  tissue  and 
lymphatic  glands,  the  student  must  take  care  of  the  nerves  and 
other  structures  wliich  are  liable  t.o  be  injured. 

CoTTssB  AND  '^^^  extemal  carotid  arises  from  the  coromoa^ 

Kklations  or  Tini     coTOtid  about  the  level  of  the  upper  border  of  the! 
ExTKKNiiL  thyroid   caitilage.      It  ascends   to   the   interval:^ 

Cahotid  Ahtrrt.     between  the  ear  and  the  jaw,  and,  at  first,  lies 
beneath   the   sterno-mastoid,   the   cervical   fascia,   the    platysi 
myoides,  and  some  branches  of  the  superficial  nerves.     It  is  ne 
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"crossed  by  the  hypoglossal  nerve,  the  facial  and  lingual  veins,  the 
posterior  belly  of  the  digastricus  and  stylo-hyoideus  ;  it  then  enters 
the  parotid  gland,  where  it  lies  beneath  the  facial  nerve  and 
external  jugular  vein,  and  terminates  near  the  neck  of  the  jaw, 
by  dividing  into  the  temporal  and  internal  maxillary  arteries. 

The  external  cai'otid  is  separated  from  the  internal,  by  the 
stylo-glossus  and  stylo-pharyngeus,  the  glosso-pharyngeal  nerve 
and  the  stylo-hyoid  ligament.  The  superior  laryngeal  nerve  lies 
under  both  vessels. 

Notice  the  relative  position  which  the  external  and  internal 
carotids  bear  to  each  other.  The  external  lies  at  first  on  the  same 
plane  with,  but  nearer  to  the  side  of  the  pharynx  than  the 
intertml.  It  soon,  however,  changes  its  position,  and  crosses 
obliquely  in  front  of  the  internal  to  reach  the  space  between  the 
angle  of  the  jaw  and  the  mastoid  process.  The  internal  carotid 
ascends  perpendicularly  by  the  side  of  the  pharynx  to  the  base  of 
the  skull. 

The  external  carotid  gives  oflf  the  following  branches  : 


1.  The  anpcrior  tliTtoid. 

2.  The  lingual. 
8.  The  fociaJ. 

4.  The  OGcipittil. 


5.  Tho  posterior  aoricalAr. 

6.  The  iatemal  maxillary. 

7.  The  tempoml. 

8.  Tho  ascendlog  pbaryugeal. 


suferiub 
Thtkoid  Artebt. 


Tlie  superior  tliyroid,  the  first  branch  of  the 
external  carotid,  arises  just  below  the  great  coruu 
of  the  OS  hyoides.  It  lies  in  the  superior  carotid  triangle,  and 
runs  beneath  the  omo-hyoid,  sterno-hyoid,  and  sterno-thyroid 
niuscles  to  the  upper  and  front  surface  of  the  thyroid  body,  in 
which  it  terminates.     Its  branches  are  the  four  following: 

1.  The  hi/oiJ,  a  small  muHCular  branch,  rnaa  horizontally  inwards 
below  the  greater  coruu  of  the  os  hyoides,  and  ana-itomoses  with  its 
fellow. 

2.  The  aupertor  larytiffeal  brancJi,  accompanied  by  the  superior  laryn- 
geal nerve,  run.s  beneath  the  thjTo-hyoid  muf-cle,  pieiices  the  thyro-hyoicl 
membrane  (sometimes  the  thyroid  airtilage),  and  Kupplies  the  mu-scles 
and  the  mucous  membrane  of  the  larynx. 
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3.  The  middle  ttwno  mattoid,  •  na»U  brukcb,  varuilil«  m  to  origin, 
dweends  ovvt  the  sheath  of  the  oarottd  vrterj  to  the  maKlcitii  miMelo. 

4.  The  erieo-thyreriii ,  an  arteiy  of  grent  intrrest  in  lefawiBn  to  the 
openiiion  of  larvngotomy,  crosaes  theflrioo-thyroid  memUmie,  Mtd  oommu- 
nicatea  with  a  oorrespoading  bmnoh  on  the  oppotiite  side.  (Fig.  8,  p.  30.) 
One  or  two  gmall  branches  pass  through  the  membmne  to  the  interior  of 
the  buynx.  It  is  important  to  know  that  the  crico-thjroid  artery  often 
varies  in  direction  and  )dze.  In  most  rases  it  is  small,  and  mns  across 
the  centre  of  the  membmne ;  we  should  therefore  be  le&>t  likely  to  wound 
it  in  liiryngotomy,  by  dividing  the  membrane  cloe>e  to  the  cricoid  mrtilngFt 
But  it  is  by  no  means  infrequent  to  find  this  artery  of  considerable  siaB, 
taking  an  oblique  or  even  a  j»erpendicular  direction  in  front  of  the  mem- 
bnne,  and  finidly  distributed  to  one  of  the  lobes  of  the  thyroid  body. 
We  have  aeen  several  instances  in  which  the  membrane  was  craand  by 
the  main  trunk  of  the  superior  thyroid.  Tbe^e  facts  should  establish  the 
practical  rule  in  liuyngotomy,  not  to  make  an  opening  Into  the  hwybx 
until  it  has  been  fairly  exposed. 

Among  the  many  arterial  inosculations  about  the  thyroid  body 
are  two  which  deserve  notice  :  the  one  is  formed  between  the  two 
superior  thyroid  arteries  along  the  upper  border  of  the  isthmus,  the 
other  takes  place  along  the  back  part  of  the  lateral  lobe  between 
the  superior  and  inferior  thyroid  arteries  of  the  same  side. 

The  superior  thyroid  vein  crosses  transversely  the  sheath  of  the 
common  carotid,  and  joins  the  internal  jugular. 
srpFiio*  '^®   superior    laryngeal   nerve,   mentioned    as 

Labtj««ai  accompanying    the  superior  laryngeal   artery,    is 

K«T«.  given  off  from  the  inferior  ganglion  of  the  pneumo- 

gastric  It  descends  by  the  aide  of  ihe  pharynx,  behind  both 
carotid  arteries,  and  dirides  into  two  liranches,  the  internal  and 
external  laryngeal  ner\es.  The  internal  branch  enters  the  larynx 
through  the  thyro-hyoid  membrane  accompanied  by  the  superior 
laryngeal  artery,  and  supplies  the  mucous  membrane  of  the 
Urynx  with  its  exquidte  sensibility.  Some  of  its  branches  may  be 
traced  upwards  in  the  ary-epiglottidean  fold  to  supply  the  epiglot- 
tis and  Ixise  of  the  tongue ;  others  descend  to  the  rima  glottidis ; 
a  large  branch  passes  down  behind  the  ala  of  the  thyroid  cartilage' 


• 


^ 


BIIANCHES    OF  THE    EXTERNAL   CABOTID. 


55 


Facial  Abtrbt. 

OcxapiTAL 
AuTKur. 


to  join  the  recurrent  iarjitgeal  nerve ;  and  a  small  branch  pierces 
the  arjtenoideus  to  supply  the  mucous  membrane  beneath  it.  The 
external  brandt  accompanies  the  erico-thyroid  artervj  and  after 
distributing  filaments  to  the  pharyngeal  plexus,  supplies  the  inferior 
constrictor  and  the  crico-thyroid  muscles. 

Ijnocai.  The  lingual  artery  and  its  branches  have  been 

AfcTutT.  described  (p.  51 ). 

The  facial  art«ry  and  its  branches  below  the 

jaw  have  also  been  described  (p.  45). 

The  occipital  artery  arises  from  the  posterior 

part  of  the  external  carotid,  usually  opposite  the 
facial  artery  and  runs  backwards  along  the  lower  border  of  the 
digastricus  towards  the  mastoid  process.  It  then  passes  under  all 
the  muscles  inserted  into  the  mastoid  process — namely,  the  sterao- 
mastoid,  the  splenius  capitis,  the  trachelo-mastoid,  and  the  digas- 
tric. Arrived  at  the  back  of  the  head,  the  artery  runs  superficial 
to  the  superior  oblique,  the  rectus  capitis  posticus  major  and  the 
complerus,  and  divides  into  wide-spreading  branches  for  the  supply 
of  the  scalp.  In  the  first  part  of  its  course,  the  occipital  artery 
crosses  over  the  internal  carotid  art-ery,  the  internal  jugular  vein, 
the  pneumo  gaatric  and  the  spinal  accessory  nerves,  and  is  itself 
crossed  by  the  hypoglossal  nerve.  It  sends  oflF  the  six  following 
branches : 

1.  The  svprrior  »temo-miutoid ^  which  enters  the  muscle  with  the 
nenrus  accesaoriaa. 

2.  The  a%nricular  ramilieB  on  the  cranial  aspedi  of  the  concha. 

3.  The  posterior  meningeal  ascendis  with  the  intenial  jugular  vein, 
and  enterid  the  cranium  through  the  foramen  jugulare  to  supply  the  dmu 
mater  of  the  posterior  fossa. 

4.  The  priiicrjm  cervicis,  which  we  shall  see  better  hereaftpr,  ig  a  short 
trunk  which  i-ons  down  the  back  of  the  neck,  and  divides  into  two  hrauchui^ 
— a  superficial,  Ijang  bene^tth  the  splenius,  and  supplying  also  the  tiupeziun, 
and  a  deep  branch  lying  under  the  complexua,  and  anastomosing  with 
the  deep  cervical  artery  between  this  muscle  and  the  semi-spiiutlis  colli. 

5.  The  fiuutoid  enters  the  fonunen  in  the  mastoid  process,  and 
plies  the  duiti  mater. 

6.  The  cranial  branches  supply  the  scalp  on  its  posteiior  aspect. 
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The  occipUal  vein  UHually  termiDates  in  the  internal  jugular, 
occasionally  in  the  external  jugular  vein. 

PoBTiBios  Ao-  The  posterior  auricular  artery,  the  fifth  branch, 

aicvLAH  ARTKst.  is  given  off  from  the  posterior  part  of  the  external 
carotid.  It  arises  above  the  digastricus,  lies  on  the  styloid  process, 
and  under  cover  of  the  parotid  gland  reaches  the  furrow  between 
the  cartilage  of  the  ear  and  the  mastoid  process.  B**fore  it  reaches 
the  furrow,  it  is  crossed  by  the  facial  nerve,  and  just  beneath  it  is 
the  spinal  accessory.  Above  the  mastoid  process  it  divides  into 
two  branches',  a  posterior  ino.«culating  with  the  occipital,  and  an 
anterior  communicating  witli  the  temporal.  It  supplies  the  back 
of  the  Bcalp  and  the  cartilage  of  the  ear.     It  gives  off — 

1.  Small  branches  to  the  digastricus,  stylo-hyoid,  and  the  parotid 
gland. 

2.  The  *tyio-ma«toid,  a  very  cxtnstaui  little  artery,  which  runs  through 
the  atylo  mastoid  fomnien  to  supjdy  the  mtistoid  tiells,  the  veetibule,  and 
tlie  mcmbrana  tjTiipani,  iuosciihitiag  with  the  tympanic  bntnch  of  the 
internal  maxillary. 

3.  The  auricular  branchee,  which  supply  both  suifjices  of  the  auricle. 

PoeTuaioB  All-  The  posterior  auricular  nerve  lies  close  to  the 

KiciTLAit  Nebvb.  artery  of  the  same  name.  It  is  the  first  branch  of 
the  seventh  or  facial  nerve  after  its  exit  from  the  stylo-mastoid 
foramen.  It  runs  behind  the  ear  and  divides  into  an  auricular 
branch  to  the  retrahens  and  the  attoUens  aurem,  and  an  occipital 
branch  to  the  posterior  belly  of  the  occipito-fronliilis.  The  nerve 
in  connected  with  the  auriculo-jmrotidean  branch  of  the  cervical 
plexus,  and  with  the  auricular  branch  of  the  pneumogastric  nerve. 

A8CKXDINO  ThlSr  long  and  straight  branch  arises  about  half 

PiiAHTNOKAL  an  inch  above  the  division  of  the  common  carotid. 

Artkbt.  It,  ascends  between  the  internal  carotid  and  the 

side  of  the  pharynx  to  the  base  of  the  skull,  lying  upon  the  rectus 
capitis  anticus  major.  It  gives  off"  numerous  branches;  among 
thera  are  : 

1.  Small  branehet  which  pass  outwards  to  supply  the  anterior  reirti 
muscles,  the  superior  cei-vical  gjugUon,  the  pnemnogastric  and  hypo- 
glossal nen'es. 


OEKVICAL    PLEXUS. 


57 


2.  Pharyngeal  hraTich^s,  which  jmss  to  the  pharyngeal  miiscles ;  one, 
the  largest  of  all,  enters  the  pluirynx  above  the  superior  constrictor, 
and  terminatea  in  the  soft  palate,  the  EuBtachian  tube,  and  the  tonsils. 

3.  A  meningeal  branch,  which  passes  through  the  foi-amen  lacerum 
[)08ticunj,  and  is  distributed  to  the  dura  mater  of  the  occipital  fossti. 

The  examination  of  the  two  remaining  branches  of  the  external 
carotid,  the  internal  maxillary  and  tempfiral,  must  for  the  present 
be  postponed.  Meanwhile  the  student  should  make  out  the  deep 
cervical  plexus  and  its  branches. 

Cbrtical  This  plexus  is  formed  by  the  anterior  branches 

Plkxusof  of  the  four  upper   cervical    nerves.      It  consists 

NisTu.  q£  ^  series  of  loop-like  communications,  l)etween 

these  nerves,  close  to  the  transverse  processes  of  the  four  upper 
cervical  vertebrae :  each  nerve  dividing  into  an  ascending  and  a 
descending  branch,  with  the  exception  of  the  first.  The  plexus 
is  situated  behind  the  sterno-mastoid  m.  and  internal  jugular  vein, 
and  lies  in  front  of  the  scalenus  medius  and  the  levator  anguli 
Ecapulffi. 

The  plexus  gives  off  superjicial  and  deep  branches.  The  super- 
ficial branches  have  been  already  described  (p.  20). 

The  deep  branches  may  be  divided  into  an  internal  and  aa 
external  series. 


Internal  Series.— 1,  The />Ar«ntc  arises  from  the  third,  fourth,  and 
fifth  cervical  nerves,  and  passes  through  the  thonix  to  be  distributed  to 
the  diapliragra.     (For  further  course  see  p.  59.) 

2.  The  ctfinmunicante*  noni  come  from  the  second  and  thii*d  cervical 
nerves,  wind  round  the  internal  jugular  vein,  and  join  the  de«oendeiis 
noni  in  front  of  the  carotid  shetith,  forming  the  '  ansa  hyf>oglo9si.'  They 
supply  the  depressor  muscles  of  the  os  hyoidea  and  lar}'nx. 

3.  MiiKCular  branches  to  the  recti  antici,  the  rectus  lateraKs,  and 
longuB  colli  muscles. 

4.  Branches  which  communieate  with  the  pneuraogastric,  hypoglossal, 
and  sympathetic  nerves,  and  one  tti  join  the  fifth  cervical. 

External  Series. —  1.  One  or  more  branches  to  the  norvus  acce-sso- 
rius :  firstly  in  the  stemo-mastoid,  then  in  the  occipital  tiiangle,  and 
lastly  beneath  the  trapezius. 
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2.  Mutcular  bmnche8  to  supply  the  trapezius,  levator  ao^li  Kcapule, 
scalenuB  medias,  and  starno-mastoid. 


DusKnov. 


The  clavicle  ehaiild  now  be  sawn  through  the 
middle,  and  the  sternal  half  raised  with  the 
stemo-niastoid  attached,  so  that  the  bone  can  be  replaced,  to  study 
its  relation  to  the  subjacent  parts.  The  scalene  muscles  and  ihe 
8ubcla\ian  artery  throughout  its  whole  course  must  next  be  care- 
fully dissected.  While  this  is  being  done,  the  student  must  be 
careful  not  to  injure  the  branches  of  the  subclavian  artery,  the 
lymphatic  duct  on  the  right,  and  the  thoracic  duct  on  the  left 
side,  the  nerve  to  the  subclavius  m  ,  the  phrenic  nerve,  the  cervical 
and  the  brachial  plexuses  of  nerves,  and  their  small  branches. 

ScALKNB  The  scalene  muiicles,  so  called  from  their  resem- 

M0SCLB8,  blance  to  a  scalene  triangle,  extend  from  the  trans- 

verse processes  of  the  cervical  vertebrae  to  the  first  and  second  ribs. 
They  rany  be  considered  as  intercostal  muscles,  since  the  trans- 
verse processes  of  the  cervical  vertebraj  are  but  rudimentary  ribs. 
Anatomists  describe  them  ns  three  separate  muscles — an  anterior, 
a  middle,  and  a  posterior ;  the  anterior  and  middle  are  attached  to 
the  Brst  rib,  the  posterior  to  the  second.  In  plan  and  pui*pose  these 
three  muscles  are  one. 

ScALBNvs  The  scalenus  anticus  o.rhfs  from  the  anterior 

AxTifDs.  tubercles  of  the  transverse  processes  of  the  third, 

fourth,  fifth,  and  sixth  cervical  vertebrte,  and  is  inserted  by  a  flat 
tendon  into  the  tubercl-;!  on  the  inner  border  of  the  first  rib  in 
front  of  the  groove  for  the  subclavian  artery. 

ScAi-KKoa  The  scalenus  medius  arisM  from  the  posterior 

Mrotrs.  tubercles  of   the  transverse  processes  of  all    the 

cervical  vertebrae  except  the  first,  and  is  inserted  into  the  first 
rib  behind  the  scalenus  anticiis,  extending,  from  the  tubercle, 
forwards  for  an  inch  and  a  half. 

ScALKsus  The  scalenus  posticus  arises  from  the  posterior 

Posticus.  tubejclcis  of  the  transverse  prOHoesses  of  the  two  or 

three  lowest  cervical  vertebrse,  and  is  Inserted  into  the  second  rib 
between  its  tubercle  and  angle,  anterior  to  the  levator  cost«. 
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The  scalene  muscles  are  important  agents  in  raising  the  thorax, 
in  a  deep  inspiration.  Take  a  deep  breath,  and  you  can  easily  feel 
them  contracting.  They  can  bend  the  cervical  portion  of  the 
spine,  if  their  lower  attachment  be  the  fixed  point,  aa  in  rising 
from  the  recumbent  position. 

The  scalenus  anticus  is  just  one  of  those  muscles  about  which 
we  ought  to  know  well  all  that  lies  in  front  of  it,  and  all  that  lies 
l)ehind  it.  In  the  front  of  it  are,  the  clavicle,  the  subclavius,  the 
clavicular  origin  of  the  stemo-mastoid,  the  omo-hyovd,  the  phrenic 
nerve,  the  subclavian  vein,  the  supra-scapular  and  posterior  scapular 
arteries.  Behind  it  are  the  subclavian  artery,  the  five  nervea 
which  form  the  brachial  plexiift,  and  the  pleura ;  to  its  inner  side 
is  the  internal  jugular  vein. 

Make  your  finger  familiar  with  the  feel  of  the  tubercle  on  the 
first  rib,  to  which  the  scalenus  anticus  is  attached.  This  tubercle 
is  the  guide  to  the  3\ibclavian  artery,  for  it  enables  you  to  find  the 
outer  edge  of  the  scalenus  anticus,  where  you  must  look  for  the 
vessel.  Is  the  scalenus  anticus  entirely  concealed  from  view  by 
the  stemo-mastoid  or  not  ?  This  will  depend  upon  the  breadth  of 
the  clavicidar  attachment  of  the  stemo-mastoid.  As  a  general  ride, 
it  may  be  said  that  the  scalene  muscle  18  concealed  by  the  stemo-mas- 
toid, and  that  consequently,  in  tying  the  subclavian  artt-ry,  it  may 
be  necessary  to  divide  partially  the  clavicular  origin  of  the  muscle. 
The  phrenic  nerve  nms  down  in  front  of  the 
scalenus  anticus,  from  the  outer  to  the  inner 
border.  It  arises  from  the  third,  fourth,  and  fifth  cervical  nerves, 
but  chiefly  from  the  fourth.  It  enters  the  chest  between  the 
subclavian  artery  and  vein,  crosses  in  front  of  the  internal  mam- 
mary artery,  and  continues  its  course  between  the  pericai-dium 
and  pleura,  in  front  of  the  root  of  the  lung,  to  the  diaphragm, 
which  it  supplies. 

When  the  spinal  cord  is  injured  above  the  fourth  cervical  ver- 
tebra, the  origin  of  the  phrenic  is  implicated  ;  therefore  the  dia- 
phragm, as  well  as  the  other  muscles  of  inspiration,  are  paralysed. 
Death  is  the  Immediate  result,* 

*  Tbe  phreoic  oerre  is  juined  by  &  fil»maLt  from  th«  ajrmpRthetic,  and  fre>qnentl]r 
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Course  and  Relations  of  the  Subclavian  Abtekus. 

The  left  subclavian  artery  differs  from  the  right,  not  only  in 
its  origin,  but  in  the  relationa  of  the  first  part  of  its  course.  The 
right  should,  therefore,  be  examined  first,  and  then  the  differences 
between  it  and  the  left. 

RioMT  SuBCLA-  The  right  subclavian  artery  is  one  of  the  two 

▼IAN  Ahtert.  great  brandies  into  which  the  arteria  innominata 

divides  behind  the  Bterno-clavicular  joint.  It  runs  outwards  be- 
hind the  scalenus  anticus,  then  inclines  downwards  over  the  first 
rib,  at  the  outer  border  of  which  it  takes  the  name  of  axillary. 
The  aitery  describes  a  curve,  of  which  the  greatest  convexity  is 
between  the  scalene  muscles.  The  height  to  which  the  arch 
ascends  varies.  Generally,  it  rises  higher  in  women  than  in  men, 
on  the  right  side  than  on  the  left. 

To  study  its  relations  more  precisely,  the  course  of  the  sub- 
clavian is  divided  into  three  parts  t  1.  The  part  which  intervenes 
between  its  origin  and  the  inner  border  of  the  scalenus  anticus. 
2.  That  which  lies  behind  the  scalenus.  3.  That  which  intervenes 
between  the  outer  border  of  the  scalenus  and  the  outer  border  of 
the  first  rib. 

The  Jirat  portion  of  the  artery  lies  deeply  in  the  neck  and  passes 
upwards  and  outwards  to  the  inner  border  of  the  9<-alenus  anticus. 
It  is  covered  by  the  skin,  platysma,  superficial  and  deep  fasciae, 
the  sternal  end  of  the  clavicle,  the  sterno-mastoid,  sterno-hyoid, 
and  stemo-thyroid  muscles,  and  a  layer  of  deep  fascia,  continued 
from  the  inner  border  of  the  scalenus  anticus.     It  is  crossed  by 

by  a  filamt-nt  from  that  braDcli  of  Lhe  bruchial  ptexos  whieb  Bupplieg  tbe  sabclaviua 
muscle.  It  16  importaDt  U(  ha  aware  that  caa««  immctinmB  occur  in  which  thie  SMm- 
ingljr  inijigniflcaDt  fiilameot  ia  a.  branch  of  conriiltirable  size,  ami  forme  the  greater 
portion  of  the  phrenic  it«elf.  Wo  baye  met  with  tiiuny  iMUinccBin  which  this  acces- 
sory branch  was  larger  Ihwi  the  regular  trunk ;  in  all  of  f  hem  it  crossed  OTor  the 
BubcluTian  artery  in  tbe  tbinl  part  of  its  c&nrse,  and  would  prolxibly  have  been  injured 
ID  the  operation  of  tying  th)«  voeeel.  That  such  an  accident  has  actually  happened  is 
recorded  by  Bmnshy  Cooper  in  his  surgical  lectures.  He  speaks  of  hnving  injured 
this  acressory  branch  of  the  phn-nic  in  tying  the  subclarian  artery.  The  patient  bad 
inwuant  spagia  of  the  diaphmgm  til)  he  died. 
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I  CUTf  ICftl  D.     — ■ 


tbe  internal  jugular  and  vertebral  veins,  by  the  pneutnogastric 
and  phrenic  nerves,  and  by  some  cardiac  filaments  of  the  sym- 
pathetic. Inferiorly  it  resta  upon  the  pleura.  Behind  the  artery 
are  the  recurrent  branch  of  the  pneumogastric,  the  sympathetic 

Fio.  11. 
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erve,  the  longus  colli,  the  transverse  process  of  the  seventh 
cervical  vertebra  and  the  apex  of  the  lung  covered  with  the  pleura. 
Three  branches  arise  from  this  portion  of  the  subclavian — viz.  the 
vertebral,  internal  mammary,  and  thyroid  axis. 
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In  tlie  aeeoud  (the  bighefit)  part  of  its  course,  the  artery  lies 
between  the  scalene  muscles.  It  is  covered  by  skin,  platjama,  and 
superficial  fascia^  by  the  clavicular  origin  of  the  steruo-masioid, 
the  deep  cervical  fadcia,  and  by  the  scaleDus  anticus  and  pbreoic 
nerve  which  separate  it  from  the  subclavian  vein.  Behind  the 
artery  is  the  ecalenus  medius  ;  above  it  is  the  brachial  plexus ; 
below  it  is  the  pleura.  Only  one  branch,  the  superior  intercostal, 
is  given  off  froin  this  part  of  the  artery. 

In  the  third  part  of  its  course,  the  artery  passes  downwards 
and  outwards,  and  lies  in  the  supra-clavicular  triangle  upon  the 
surface  of  the  first  rib.  Here  it  is  covered  by  the  skin,  platysma, 
and  two  layers  of  the  cervical  fiiscia ;  subsequently  by  tbe  supra- 
Bcapular  artery,  the  clavicle,  the  subclavius  muscle,  with  its  nerve ; 
and^  what  is  of  much  more  consequence,  it  is  here  crossed  by  the 
external  jugular  and  (often)  the  supra  and  posterior  scapular  veins ; 
so  that  there  is  here  a  confluence  of  large  veins  in  front  of  the 
artery.  The  subclavian  vein  is  situated  below  the  artery,  but  on 
a  plane  anterior  to  it.  Below  it  is  the  first  rib,  and  behind  it  the 
scalenus  medius.  Above  the  artery  and  to  its  outer  side,  are  the 
trunk  nerves  of  the  brachial  plexus  and  the  orao-hyoid  m.  One  of 
these  nerves  (the  conjoined  fifth  and  sisth  cervical)  runs  so  nearly 
parallel  with  the  artery,  and  on  a  plane  anterior  to  it,  that  it  is 
quite  possible  to  mistake  the  nerve  for  the  artery,  in  the  operation 
of  tying  it.  We  have  heard  a  hospital  surgeon  of  great  experience 
say,  that  he  had  seen  this  mistake  committed  on  three  separate  occa- 
sions. In  this  part  of  its  course,  the  artery  as  a  rule  gives  off  no 
branches ;  the  most  frequent  exceptions  are  the  posterior  8ca.pular, 
and  supra-scapular. 

Lift  ScMCLA-  The   left    subclavian  is   the  last  of  the  three 

TiAM  AaTBBT.  great  branches  which  arise  from  the  arch  of  the 

aorta.  It  ascends  nearly  vertically  out  of  the  chest,  and  then 
arches  in  front  of  the  apex  of  the  lung  and  plema  to  reach  the 
inner  border  of  the  scalenus  anticus,  behind  which  it  runs  over 
the  first  rib. 

In  the  first  part  of  its  course,  the  left  subclavian  lies  deeply  in 
the  chest,  near  the  spine.     On  its  left   side  it  is  covered  by  the 
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pleura;  on  its  right  side  are  the  thoracic  duct,  the  cESt:)phagus  and 
the  trachea ;  in  fixtnt  are  the  pneumogastric  and  phrenic  nerves, 
the  cardiac  branches  of  the  6ymj>athetic,  the  left  common  carotid^ 
and  the  left  lung  covered  with  its  pleura ;  the  left  brachio-cephalic 
vein  crosses  in  front  of  ib.  Behind  it  is  the  longiis  colli  muscle, 
and  the  inferior  cervical  ganglion. 

At  the  level  of  the  upfjer  part  of  tlie  chest,  the  left  sub- 
clavian arches,  like  the  right,  over  the  apex  of  the  lung,  and 
has  similar  relations — namely,  in  front,  it  is  covered  by  the  sternal 
end  of  the  clavicle,  the  stemo-mastoid,  stemo-hyoid,  and  sterno- 
thyroid muscles,  and  by  tlie  internal  jugular  and  vertebral  veins. 

Behind  the  scalenus  anticus,  and  on  the  surface  of  the  first  rib, 
the  relations  of  the  left  subclavian  are  similar  to  those  of  the  ri^'ht 
(p.  62). 

The  left  subclavian,  then,  differs  from  the  right  only  in  the  first 
part  of  its  course.     Now,  what  are  these  differences? 

1.  The  left  subclavian  comes  direct  from  the  arch  of  the  aorta, 
and  is  therefore  longer,  deeper  in  the  chest,  and  more  vertical 
than  the  right,  which  comes  from  the  arberia  innominata. 

2.  The  left  subclavian  is  in  close  relation  with  the  cesophagUB 
and  the  thoracic  duct :  the  right  is  not. 

3.  The  left  subclavian  is  crossed  by  the  left  brachio-cephalic 
vein. 

4.  The  left*  subclavian  has  the  phrenic,  pneumogastric,  and 
sympathetic  nerves  nearly  parallel  with  it  ;  on  the  right  side, 
these  nerves  cross  the  artery  at  a  nearly  right  angle. 

5.  The  left  subclavian  is  not  embraced  by  the  recurrent  laryn- 
geal nerve,  like  the  right  subclavian. 

The  thoracic  duct  bears  an  important  relation  to  the  left  sub- 
clavian. It  ascends  from  the  chest  to  the  left  of  the  oesophagus 
and  befuTul  the  artery  ;  then  arching  behind  the  internal  jugular 
vein  as  high  as  the  seventh  cervical  vertebra,  it  curves  downwards 
and  forwards  to  terminate  in  the  subclavian  vein  at  its  junction 
with  tlie  jugular.  The  duct  is  so  thin  and  transparent  that  it 
easily  escapes  observation ;  it  is  most  readily  found  by  raising  tlie 
subclavian  vein  near  its  junction  with  the  jugular,  and  searching 
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with  the  handle  of  the  scalpel  on  the  inner  side  of  the  scalenus 
anticus,  in  front  of  the  vertebral  vein. 

Before  tracing  the  branches  of  the  subclavian  artery,  consider 

some  points  relating  to  tb«  operation  of  tying  it. 

To  tie  the  artery  in  the  first  part  of  its  course,  namely,  on  the 
inner  edge  of  the  scalenus  anticus,  is  an  operation  of  great  difficulty 
and  danger,  even  witli  the  parts  in  a  normal  position.  The  great 
depth  at  which  the  artery  is  placed,  the  size  and  close  proximity 
of  its  numt-rous  Itranches,  the  large  veins  by  which  it  is  covered, 
its  connection  with  the  pneumogastric,  recurrent  laryngeal,  phrenic, 
and  sympathetic  nerves,  and,  above  all,  its  close  contiguity  with  the 
pleura,  form  a  combination  of  circurastances  so  formidable  that 
one  cannot  \ye  surprised  the  operation  has  never  been  performed 
with  a  favourable  result. 

In  the  second  part  of  its  course,  between  the  scalene  muscles, 
the  artery  is  more  accessible,  although  it  is  rarely  ligatured  in 
this  situation.  It  would  Ite  necessary  to  divide  the  clavicular 
origin  of  the  etoriio-mastuid,  the  cervical  fascia,  and  the  scalenus 
anticus,  to  reach  the  vessel;  the  phrenic  nerve  and  the  subclavian 
vein  would  be  the  chief  obiecta  exposed  to  injury,  TLis  operation 
was  performed  first  and  with  success  by  Dupuytren  in  the  year  1819. 
Mure  recently  it  has  been  performed  by  Dr.  Warren,  of  Boston. 
The  patient  recovered,  though  the  pleura  was  wounded.* 

But  in  the  last  part  of  its  course,  that  is,  on  the  outer  side  of 
the  scalenus,  the  artery  may  be  tied  with  comparative  facility. 
The  incision  should  be  made  from  three  to  four  iocliea  in  length, 
parallel  with  the  upper  border  of  the  clavicle.  We  divide  the 
platysma,  some  of  the  supra-clavicular  nerves,  and  the  cervical 
fascia.  The  external  jugidar  vein  must  be  drawn  to  the  outer 
side,  or  divided  and  tied  at  both  ends.  Witli  the  finger  and  the 
handle  of  the  scalpel  we  then  make  our  way  down  to  the  outer 
edge  of  the  scalenus  anticus,  behind  which  the  artery  will  be  found 
lying  upon  the  first  rib.  Remember  the  tubercle  on  the  inner  edge 
of  the   rib   which    indicates  the  insertion  of  the  scalenus :   this 

*  '  M«d.  Cbirurg.  Trans.,'  vol.  zxis.  p.  25. 
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tubercle  is  the  best  guide  to  the  artery.  It  is  necessary  to  divide 
a  layer  of  fascia  which  immediately  covers  the  vessel  beforp 
the  needle  can  be  introduced  around  it.  Mr.  Kamaden,  of  St. 
Bartholomew's  Hospital,  was  the  first  who  tied  the  subclavian  in 
the  third  part  of  its  course,  in  the  year  1809 ;  since  that  time  the 
operation  has  been  repeatedly  performed,  with  very  favourable 
results. 

In  the  hands  of  a  surgeon  possessed  of  a  practical  knowledge 
of  anatomy  the  operation  is  easy,  provided  all  circumstances  be 
favourable ;  but  circumstances  are  often  very  unfavourable.  It 
often  happens  that  the  aneurysmal  or  other  tumour,  on  account  of 
which  the  operation  ii  performed,  raises  the  clavicle  bevotid  its 
natural  level,  and  so  disturbs  the  parts,  that  to  expose  the  artery 
and  place  a  ligature  araund  it  becomes  exceedingly  difScult. 
Under  such  circumstances  one  cannot  be  surprised  that  eveu 
distinguished  anatomists  have  committed  mistakes.  Sir  Astley 
Cooper  •  failed  in  one  instance.  Dupuytren  perforated  the  artery 
with  the  point  of  the  needle,  and  included  one  of  the  nerves  in  the 
ligature :  fatal  hannorrhage  was  the  rcsult.f  We  wt-re  present  at 
an  operation  in  which  the  large  nerve  (a.  branch  of  the  brachial 
plexus)  which  runs  parallel  with  and  on  a  plane  anterior  to  the 
arteiy  was  mistaken  for  it  and  tied ;  the  surgeon  being  deceived 
by  the  pulsation  communicated  to  the  nerve. 

Branches  of  "^^^  branches  of  the  Subclavian  extend  so  widely, 

THB  ScBCLAYiAH  that  in  the  preisent  dissection  we  can  trace  them  only 
Artest.  for  a  short  distance.     They  are  four  in  number: 

1.  The  vertebral. 

2.  The  thyroid  axis,  a  short  thick  trunk  which  gives  off  the 
inferior  thyroid,  supra-scapidar,  and  posterior  scapular. 

3.  The  internal  mammary. 

4.  The  superior  intercostal,  which  gives  off  the  deep  cervical. 
As  a  rule,  the  vertebral,  the  thyroid  axis,  and  the  internal 

mammary  are  given  off  from  the  subclavian  in  the  first  part  of 


•  '  London  Mediml  Revie\r,'  toI.  ii.  p.  300. 

f  '  Bdinburgh  Med.  and  >Suig.  Journal,'  vol.  xvi.  1S20. 


its    course,    and    the    superior    intercostal  in    the   second  part. 

The  most  frequent  deviation  is,  that  the  posterior  scapular  (trana- 
versalis  colli)  arises  from  the  subclavian  in  the  third  part  of  its 
course.* 

Vbbtbbual  This,  the  first  and  largest  branch,  arises  from 

Artebt.  the  upper  part  of  the  subclavian.      For  a  short 

distance  it  lies  in  the  interval  hetween  the  scalenus  anticus  and 
the  longus  colli.  Here  it  enters  the  foramen  in  the  transverse 
process  of  the  sixth  cervical  vertebra,  and  ajscends  through  the 
fommina  in  the  transverse  processes  of  the  succeeding  vertebrae. 
In  the  interval  hetween  the  axis  and  the  atlas,  the  artery  makes  a 
sigmoid  curve,  tliat  it  may  not  be  stretched  in  the  rotation  of  the 
head.  Having  traversed  the  foramen  of  the  atlas,  the  artery  curves 
backwards  along  the  groove  in  its  arch,  perforates  the  posterior 
occipito-atlantoid  ligament  and  the  dura  mater,  then  enters  the 
skull  through  the  foramen  magnum,  and  imites  with  its  fellow 
n(>ar  the  lower  border  of  the  'pons  Varolii'  to  form  the  basilar 
artery. 

Directly  after  the  artery  is  given  off  from  the  subclavian,  it  lies 
behind  the  internal  jugular  vein,  and,  on  the  left  side,  Itehind  the 
thoracic  duct.  As  it  lies  upon  the  groove  on  the  neural  arch  of 
the  atlas  it  is  separated  from  it  by  the  suboccipital  nerve,  and  is 
situated  within  the  suboccipital  triangle. 

The  vertebral  artery  is  accompanied  by  slender  nerves  from 
the  inferior  cervical  ganglion  of  the  sympathetic.  These  nervea 
communicate  with  the  spinal  nerves  forming  the  brachial 
plexus. 

Destined  for  the  brain,  the  vertebral  gives  off  no  branches  itt 
the  neck,  except  a  few  smaJl  ones  to  the  deeply-seated  muscles ;  it 
furnishes,  however,  lateral  sphial  branches  to  the  spinal  cord  and 
its  membranes  which   pass  througli  the  intervertebral  foramina. 

*  With  reference  to  the  origto  of  the  poslerior  scapulur  (unnBrersalia  colli)  art  erf. 
we  made  ^pecia!:  obuervalions  durmg  the  winter  KeMion  of  1858-69.  We  fonnd  thai 
this  artery  was  given  uff  nio«t  frequently,  not  by  the  thyroid  Rxis,  but  by  the  sub- 
rUviaa  in  the  (hird  part  of  it«  cuurae.  Under  these  circumfllftDcefl  the  vuperfieialia 
colli  a.  generally  came  from  the  thyroid  Kxia. 
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Thtroid  Axis. 


The  cranial  branches  of  the  vertebral  artery  are   mentioned  at 
length  in  the  description  of  the  arteries  of  the  brain. 

The  vert^cU  vein  is  formed  by  small  branches  from  the  muscles 
near  the  foramen  magnum.  It  descends  in  front  of  the  artery 
through  the  foramina  in  the  transverse  processes,  and  emergiog 
through  the  transverse  process  of  the  sixth,  joins  the  brachic- 
cephalic  vein.  It  receives  the  veins  from  the  cervical  portion 
of  the  spinal  cord.  In  some  subjects  it  communicates  with 
the  lateral  sinus  by  a  branch  through  the  posterior  condyloid 
foramen. 

The  cervical  nerves  pass  through  the  intervertebral  foramina 
behind  the  vertebral  artery,  so  that  the  artery  runs  behind  its  vein, 
and  in  front  of  the  nerves. 

The  thyroid  axis  arises  from  the  subclavian 
near  the  inner  edge  of  the  scalenus  anticus,  and 
after  a  course  of  a  quarter  of  an  inch  divides  into  three  branches, 
which  take  different  directions ;  namely,  the  inferior  thyroid,  the 
.supra-scapular,  and  the  fKjsterior  scapular. 

1 .  The  inferior  thyroid  artery  ascends  tortuously  behind  the  sheath 
of  the  common  carotid  and  the  aytopnthetic  uerve,  to  the  deep  .smface  of 
the  thjToitl  body,  iu  which  it  cotuniuiiicates  freely  with  tht?  superior 
thyroid  and  with  its  fellow.  Bedsides  small  bianches  to  the  trachea,  the 
ceaophagus,  and  the  larynx,  it  gives  off — 

(a)  the  agcending  cervical  artery  which  runs  up  close  to  the  spine, 
between  the  scaletius  auticus  and  the  rectus  capitis  aiiticuu  major,  iind 
temainates  in  small  branches,  some  of  which  supply  these  muscles ;  others 
enter  the  intervei'tebral  foramina,  aud  supply  the  spinal  cord  Rnd  its 
membranes. 

2.  The  9%ipra-$capular  artery  (transversahs  humeri)  runs  outwai-ds  ove* 
the  scaleuiiH  anticns,  then  directly  beneath  and  parallel  with  the  clavicle  : 
crossing  over  the  tlih-d  ftart  of  tbe  subclavian  artery,  it  }>a8sea  bentath 
the  posterior  belly  of  the  omo-hyoid  to  the  superior  border  of  the  HOipula. 
Here  it  is  covered  bj'  the  trapezius,  goes  above  the  transvei-se  Ugament 
which  biidges  over  the  notch,  and  divides  into  biiiuches,  some  of 
which  ramify  above,  others  below,  the  B[Hue  of  this  bone.  It  inosculates 
fi"eely  in  the  iufra-spinons  fossa  with  the  dorsoJis  scapula?,  a  branch  of  tlie 
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subscnpiilAr,  aud  witk  the  pos tenor  scapular  artery.  Near  the  notch,  it 
is  joiui?il  by  the  Bupru-scapulur  nerve,  which  runs  through  it.  Tlie 
Ijnmchas  of  this  urtery  are  numerous  but  small,  and  are  a»  follow  :  the 
wiferior  atf.rito-mastovl  (p.  2{))  j  the  giipra-ucromuiJ,  which  aiiatttomoaes 
with  the  ftcromio-thoracic  artery  j  articular  branchos  to  the  ahonlder 
joint ;  the  iti/ra-»piiio-ns,  which  ramifies  in  the  infra-«pinou«  fossa ;  and 
the  jfubscftpu/ar,  which  ramifies  in  the  substnnce  of  the  8uh»capalaris 
muscle. 

3.  The  poalerior  tcapnlar  (tranaversalis  colli)  artery,  of  which  the 
normal  origin  in  said  to  be  from  the  thyroid  axis,  very  frequently  ai-isoa 
from  the  suWlavian  in  the  lost  pirt  of  ita  course.  It  is  larger  than  the 
preceding  ai-tery,  and  runs  tortuously  hcfosm  the  side  of  the  neck  (higher 
than  the  supra-scapular),  over  the  ncalene  muscles  and  the  grent  nerves  of 
the  brachial  plexus  (sometimes  liotween  them),  and  disappears  beneath 
the  trajieidaa  and  the  levator  anguli  scnpulse  to  reach  the  superior  angle 
of  the  scupula.  It  then  runs  beneath  the  rhomboid  miiscles,  which  it 
supplifs,  down  to  the  inferior  angle  of  the  scapula,  anastomoBing  freely 
with  the  terminations  of  the  aupi-a-  and  sub-scapular  arteries.  In  the 
space  between  the  stemo-mastoid  and  trapezius,  the  posterior  scapular 
gives  off  the  stiperjicialis  colli.  This  vessel  proceeds  tortuously  acroes 
the  posterior  triangle  of  the  neck  to  the  under  sui-face  of  the  trapezius, 
to  which,  with  the  levator  anguli  scapulie,  it  Ls  principally  distributed. 

The  intperfwiidis  colli  ofte:i  comes  direct  from  the  thyroid  axis. 

The  reins  corresponding  to  the  supra  scapular  and  posterior 
scapular  arteries  tenninate  in  the  external  jugular,  sometimes  in 
the  subclavian.  The  inferior  thyroid  vein  crosses  in  front  of  the 
common  carotid  artery,  and  joins  the  internal  jugular. 

IsTBRHAi.  This  artery  arises  from  the  subclavian  opposite 

MAMMiRY.  to  the  thyroid  axis.     It  enters  the  chest  behind 

the  subclavian  vein,  and  descends  behind  the  cartilages  of  the  ribs, 
about  half  an  inch  frnm  the  sternum.  Its  further  progress  will  be 
exainiued  in  the  dissection  of  the  chest  (p.  121 ).  The  corresponding 
vein  most  frequently  terminates  in  the  brachio-oephalic. 

SupKRioB  This  artery  is  given  off  by  the  sulx;Iavian  behind 

IjfTKRcusTAu  the  scalcnus  anticua  on  the  right  side,  and  to  ita 

inner  side  on  the  left,  so  that  you  must  divide  the  muscle  to  see  it. 
It  enters  the  chest  behind  the  pleura,  to  the  outer  side  of  the  first 
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^rsal  j^nglion  of  the  sympatliotic.  It  runs  over  the  necks  of  the 
first  and  second  ribs,  and  furnisbes  the  arterie*  of  the  two  upper 
intercostal  spaces,  and  a  posterior  branch  which  is  distributed  to 
the  ruiiscles  of  the  back  and  the  spinal  cord.  It  usually  inoscu- 
lates with  the  first  inter-  Yia.  v*. 
costal  branch  of  the  aorta. 
The  corresponding  vein 
terminates  on  the  right 
Bide  in  the  vena  azygos ; 
on  the  left  in  the  brachio- 
cephalic. 

Deep  CEmTtcAi,      This  artery 
Abtkbt.  arises    from 

the  superior  intercostal, 
Beldom    direct    from     the  .o^'^*  '^ap* 

subclavian.     It  goes  to  the  ^'tlci**^ 

l>ack  of  the  neck  between 
the  first  rib  and  the  trans- 
verse process  of  the  last 
cervical  vertebra,  and 
ascends  between  the  com- 
plexus  and  tlie  fcmi-spinalis 

colli,  both  of  which  it  sup-    M  f^  §  %»__^^_X"<TCHcosi 
plies.     It  pometiraes    in(>s~ 
culates  with    the   princeps 
cervicis,   a   branch   of  the 
occipital  (p.  55 ). 

To  test  your  knowledge 
of  the  branches  of  the  sub- 
clavian artery,  reflect  upon 
the  answer  to  tlie  follow- 
ing question  :  If  the  ar- 
tery were  tied  in  t)\e  first  part  of  its  course  before  it  gives  off  any 
branches,  how  would  the  arm  be  supplied  with  blood  f  The 
answer  is,  by  six  collateral  channels,  as  follow :  1 .  By  the  com- 
munications between  the  superior  and  inferior  thyroid :  2,  Between 
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the  two  vertebral :  3.  Between  the  internal  mammary  and  the 
intercostals  and  the  epigastric  :  4.  Between  the  thoracic  branches 
of  the    asillary,   and    the    intercostal    branches    of   the  aorta  : 

5.  Between  the  superior  intercostal   and  the   aortic  intercostals. 

6.  Between  the  princeps  cervicis  and  the  deep  cervical.  Most 
of  these  inosculations  are  shown  in  the  diagram,  p.  69. 

Again,  if  the  aubclavian  were  tied  in  the  third  part  of  ita 
course,  the  circulation  would  l>e  carried  on  by  the  communications : 
1.  Between  the  supra-acapubr  and  the  dorsalis  scapulse,  a  branch 
of  the  suliscapnlar :  2.  Between  the  Bupra-acromia.1  branch  of  the 
supra-scapular  and  the  acromif»-thoracic  :  3.  Bc^tween  the  posterior 
Bcapular  and  the  subscapular  and  dorsalis  scapulie  :  4.  Between  the 
internal  mammary,  the  aortic  intercostals  and  superior  intercostal 
on  the  one  hand,  and  the  long  and  short  thoracic  branches  of  thf 
axillary,  on  the  other. 

SfflcxAviAM  The  subclavian  vein  does  not  form  an  arch  like 

VEix.  the  artery,  but  proceeds  in  a  nearly  straight  line 

over  the  first  rib  to  join  tlie  internal  jugular.  Throughout  its 
whole  course  the  vein  ia  aituated  on  a  plane  anterior  to  and  a 
little  lower  than  the  artery,  from  which  it  is  separated  by  the 
scalenus  anticua,  the  phrenic  and  pncumogastric  nerves.  It  has 
a  pair  of  valves  just  before  its  junction  with  the  internal  jugu- 
lar. It  receives  the  anterior  jugular,  the  vertebral,  the  external 
jugular,  and  tlirough  it,  the  supra-scapular  and  posterior  scapular 
veins. 

BBAcmAL  "^^^  large  nerves  forming  the  plexus  which  sup- 

pLKxrs  01-  plies  the  upper  extremity  are  the  anterior  divisions 

Nehves.  Qf  j^i^g  fQ^^^.  iQfl^er  cervical  and  the  first  dorsal,  with 

a  small  fasciculus  derived  from  the  fourth  cervical  nerve.  Emer- 
ging from  the  inten'ertebral  foramina  they  appear  between  the 
anterior  and  middle  scalene  muscles,  and  pass  with  the  subclavian 
artery  into  the  axilla.  To  this  bundle  of  nerves  the  name  plexus 
is  given,  on  account  of  their  mutual  coramimications.  The  plexus 
at  its  root  is  wide,  and  situated  higher  than  the  subclavian 
arter}-,  and  nearly  on  the  same  plane  ;  but  as  the  plexus  descends 
beneath  the  clavicle,  its  component  nerves  converge,  and,  in  the 
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axilla,  completely  STirround  the  artery :  one  cord  lying^  to  the 
outer  tside,  a  second  lying  to  the  inner  side,  and  a  third  behind 
the  vessel. 

The  plexus  is  crossed  superficially  by  tlie  omo-liyoid  muscle, 
and  by  the  supra-scapular  and  posterior  scapular  arteries. 

The  arrangement  of  the  nerves  in  the  formation  of  the  plexus 

Fio.  13. 


DtAQBAJI    OF   TMK    FORMATrON    OF  TIIK    BILVCKIAI.    FIJIXCS    AND    ITS   BBAWCHIil, 


18.  Uiucato-rutoDeoaa. 

0  1.  Anterior  tmnk  of  the  flrrt  iloraal  n. 

19.  Clreumflax. 

9.  K.  to  tbe  rhombnid  m. 

3D.  Median. 

10.  Saprs'icapulsr. 

91.  Mnsctilo^iral. 

11.  N.  to  lubclariiM  m. 

M.  Ulnar. 

12-13.  Anterior  ttioractc. 

n.  Int.  (niUnemti. 

,  IS,  Id.  Balanpalar  n. 

U.  Bit.  rapiimtory  of  Dell 

17.  Leswr  int.  cntaaeonc 

IB  very  variable,  and  often  not  alike  on  both  sides.  The  most 
usual  arrangement  is,  that  at  the  outer  border  of  the  scalenua 
anticus,  the  fift,h  and  sixth  cervical  n.  unite  to  form  an  upper 
trunk ;  the  eiijhth  and  the  first  dorsal  n.  form  a  lower  trunk  ;  the 
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seventh  cervical  runs  for  aome  distance  alone,  and  forms  a  middle 
trunk.  Now  each  of  these  five  primary  nervcH  divides  into  an 
anterior  and  a  posterior  branch :  the  anterior  branches  given  off 
from  the  fifth,  sixth,  and  seventh  form  the  ou^cr  cord  of  the  plexus ; 
the  anterior  branehea  given  off  from  the  eighth  cervical  and  first 
dorsal  form  the  inner  cord :  while  the  posterior  branches  of  all 
the  nerves  (namely,  the  fifth,  sixth,  seventh,  eighth  cervical  and 
first  dorsal)  imite  to  form  ihe posterior  cwd* 

The  branches  arising  from  the  plexus  are  best  arranged  into 
those  given  off  above  the  clavicle,  and  those  given  off  below  it, 
Tlie  following  are  those  given  off  above  the  clavicle. 

«.  The  branch  forming  one  of  the  roots  of  the  phrenic  arises 
from  the  fifth  cervical.    (Not  in  the  diagram.) 

b.  Nerve  to  the  Bubclatrata  m. — This  proceeds  from  the  fifth 
and  sixth  cervical,  and  crosses  the  subclavian  artery  in  the  third 
part  of  its  course.  It  frequently  sends  a  filament,  which  passes  in 
front  of  the  subclavian  vein  to  join  the  phrenic  nerve. 

c.  Nerves  to  the  scahni  and  the  longits  colli  muscles  are  given 
off  from  the  lower  cervical  nerves  as  they  leave  the  intervert«bral 
foramina. 

d.  Nerve  to  the  rhomboid  7nuecles. — This  arises  from  the  fifth 
cervical  nerve,  passes  throiij^h  the  scalenus  mediust  and  accom- 
panies the  posterior  scapular  artery,  beneath  the  levator  angidi 
i^capnlfE',  which,  as  well  as  the  rhomboid  muscles,  it  supplies. 

e.  The  supra-sctipular  nerve  arises  from  the  cord  formed  by 
the  fifth  and  sixth  cervical  n.,  runs  to  the  upper  border  of  the 
scapula,  where  it  meets  with  the  corresponding  artery,  and  then 
passing  through  tlie  notch  in  the  scapula,  terminates  in  the  supra- 
spinatus  and  infra-spinatus  m. 

/.  The  posterior  thoracic  nervt  (called  external  respiratory 
by  Sir  C.  Bell)  to  the  serratus  tiutgnxis  arises  from  the  fifth  and 
sixth  cervical,  in  the  substance  of  the  scalenus!  medius.  It  passes 
through  this  muscle  and  subsequently  emerges  below  the  rhomboid 

*  For  a  deacription  of  the  urangement  of  the  nerrei  ocmstitating  the  plexoa,  Be« 
n  pBp«r  by  Lucas,  'Guy's  Hoapital  Iteporto,'  1875;  also  Turoer  in  the  'Journal  of 
Anatomy,'  J  872. 
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nerve ;  it  then  descends  behind  the  pilexus  and  the  subclavian 
vessels  to  the  outer  surface  of  the  serratus  magaus,  to  the  several 
digitations  of  which  it  is  exclusively  diBtributed. 

(/.  An  articular  branch  h  distributed  to  the  shoulder  joint; 
besides  some  filaments  to  the  constituent  bones. 

It  only  remains  to  be  observed  that  the  upper  cord  of  the 
brachial  plexus  receives  a  branch  from  the  lower  cord  of  the  cer- 
vical, and  that  each  of  its  component  nerves  communicates  by 
slender  Hlaments  with  the  sympatlietic. 

Below  the  clavicle  the  plexus  divides  into  branches  for  the 
supply  of  the  arm  ;  namely,  the  anterior  thoracic  nerves  (two  in 
number,  to  the  pectoralis  major  and  minor),  the  subscapular  (three 
in  number,  to  the  subscapularis,  the  latissimus  dorsi,  and  teres 
major),  the  circumflex  (to  the  deltoid  and  teres  minor),  the 
median^  the  musculo-spiral,  the  ulnar,  the  external  cutaneous, 
the  internal  cutaneous,  and  the  lesser  internal  cutaneous  (nerve  of 
Wrisberg) :  all  of  which  will  \ie  described  more  fully  in  the  dissec- 
tion of  the  arm. 


DISSEtmON   OF  TUE  FACE. 


Much  practice  is  required  to  make  a  good  dissection  of  the  face. 
The  muscles  of  expression  are  numerous  and  complicated  ;  they 
are  interwoven  with  the  subcutaneous  tissue  and  closely  united  to 
the  skin  :  their  fibres  are  often  pale  and  indistinct.  The  face  is 
largely  supplied  with  motor  and  sensory  nerves,  of  which  the 
ramifications  extend  far  and  wide.  Therefore  you  must  not  be 
discouraged  if,  in  a  first  attempt,  you  fail  to  make  a  satisfactory 
display  of  the  parts. 

The  cheeks  and  nostrils  shoidd  be  distended  with  horse-hair, 
and  the  lips  sewn  together. 

Make  an  incision  down  the  mesial  line  of  the  face ;  another 
from  the  chin  along  the  base  of  the  lower  jaw  to  the  angle  ;  then 
prolong  it,  in  front  of  the  ear,  to  the  zygoma.  Reflect  the  skin 
from  below  upwards.  Each  muscle,  to  be  properly  cleaned,  should 
be  stretched  by  hooks. 
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The  student  is  recommended  to  make  out  the  muscles  and 
arteries  on  the  one  aide,  leaving  the  other  side  for  the  display  of 

the  nervea. 

The  motor  nerve  which  supplies  all  the  muscles  of  expression  in 
tlie  face  is  the  *portio  duraj  or  facial  division  of  the  seventh  cranial 
nerve.  It  emerges  from  the  styli>ma8toid  foramen,  and  divides 
into  branches,  which  pass  through  the  parotid  gland,  forming  a 
plexus  termed  the  *pe8  anse^nn^ie.* 

The  sensory  nerves  of  the  face  are  chiefly  derived  from  the  three 
divisions  of  the  fifth  cranial  nerve ;  namely,  the  supra-orbital, 
the  infia-orbita),  and  the  mental.  The  only  other  nerves  which 
confer  sensation  upon  the  face  are,  the  auriculo-parotidean  branch 
of  the  cervical  plexus  (p.  20),  which  supplies  the  skin  covering  the 
parotid  gland  and  part  of  the  cheek  ;  and  the  naso-lobular,  which 
supplies  the  ala  and  tip  of  the  nose. 

It  is  convenient  to  arrange  the  muscles  of  the  face  under  three 
groups  ;  appertaining,  respectively,  to  tlie  mouth,  the  nose,  the  eye- 
brows and  lids.     Bc^in  with  those  of  the  mouth. 

The  muscles  of  the  month  are  an-anged  thus:  there  is  an  orbi- 
cular or  sphincter  muscle  surroiinding  the  lips ;  from  this,  as  from 
a  common  centre,  muscles  diverge  and  are  fixed  into  the  surround- 
ing tones.  They  are  named  elevators,  depressors,  sphincters,  &c., 
according  to  their  respective  action. 

MuspPLPs  Riso-  This  muscle  arises  from  the  fascia  over  the  mas- 
BiDs  (8ANT0BIWI).  Bcter  m.,  and  passes  horizontally  forwards  to  be 
inserted  into  the  angle  of  the  mouth,  where  it  intermingles  with 
the  orbicularis  oris  and  other  muscles  in  this  situation.  It  produces 
the  smile,  not  of  good  humour,  but  of  derision.  This  muscle  is 
usually  considered  as  a  part  of  the  platysma  myoides  (p.  17). 

Obbictlaris  This  muscle,  nearly  an  inch  in  breadth,  sur- 

^*""'  rounds  the  mouth,  forming  a  kind  of  sphincter. 

Its  size  and  thickness  in  different  individuals  produce  the  variety 
in  tlie  prominence  of  the  lips.  Observe  that  its  fibres,  except  the 
most  internal,  do  not  surround  the  mouth  in  one  unbroken  series, 
Init  that  those  of  the  upper  and  lower  lip  decussate  at  the  angles 
of  the  mouth,  and  intermingle  with  the  fibres  of  the  buccinator  and 
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olTier  muscles  whicli  converge  from  different  parts  of  the  face.* 
The  cutaneous  surface  of  the  muscle  is  intimately  connected  with 
tlie  lips  and  the  surrounding  skin  ;  the  deep  surface  is  separated 
from  the  mucous  membrane  by  the  labial  glands  and  the  coronary 
veiiselg. 

The  orbicularis  is  the  antagonist  of  all  the  muscles  which  move 
the  lips.  Upon  a  nice  balance  of  their  opposite  actions  depends 
the  play  and  infinitely  varied  expression  of  the  mouth.f 

Dkpbessor  This  muscle  arises  broadly  from  the  oblique 

Asfcmi.i  Oris.  line  of  the  lower  jaw  behind  the  foramen  raeutale, 

and  is  inserted  narrowly  into  the  angle  of  the  month,  interming- 
ling with  the  zygomatic  muscles.  It  is  an  important  muscle 
in  the  expression  of  Borrowful  emotions.  We  see  its  action  when 
children  cry. 

This  muscle  arises  from  the  oblique  line  of  the 
lower  jaw  below  the  foramen  mentale,  and  is  in- 
serted into  the  lower  lip.     It  covers  the  vessels 
and  nerves  which  emerge  from  the  foramen. 
This  muscle  arises  from  the  lower  jaw,  from  the  fossa  below  the 
LbvatohMentt     incisor  teeth,  and,  passing  down,  is  inserted  into 
OR  LKVA-niB  Labii     the  skin  of  the  chin.     To  see  it,  evert,  the  lower 
IwrKKioBis.  lip  and  remove  the  mucous  membrane  on  either 

side  of  the  frrenum.  There  are  two  of  them,  one  for  each  side. 
Their  action  is  well  seen  when  we  shave  the  chin,  or  protrude  the 
lower  lip. 


Bepjiessor 
Labii  iNnntioius, 

OR  QtJADRATCS 

Mkktl 


•  The  orbicnlari»  consists  of  two  patts,  au  inner  or  labial  part,  «nJ  an  outer  or 
facial;  the  diflference  in  appearance  of  the  fibres  being  very  mnrkod.  The  labial  jjart 
consists  of  pale  thin  fibres,  forming  more  or  less  of  the  inner  piirt  of  the  orl)icul«ris, 
and  has  no  attachment  to  bone;  the  facial  pnrt  is  thinner  but  bronder,  nnd  besides 
being  connected  with  other  muscles,  is  attached  to  bone  thus  : — in  the  upper  iip  by  two 
fAAcicnli  on  ««ch  side,  one  to  the  septum  nasi,  the  other  to  the  alvMilar  border  op po* 
site  the  incisor  te<>th ;  in  the  lower  lip  bj  a  ■Ingle  fusciculas  to  the  lower  jaw  on 
Mch  side  oppo«it«  ths  canine  tooth. 

t  In  strong  muscular  lips  the  upper  pnrt  of  the  orbieulAritt  sendx  a  smtdl  sqb- 
cutaneouB  slip  of  muscle  from  each  aido  along  the  septum  nasi  nearly  to  the  apei. 
The  interval  between  the  two  slips  eorreaponds  to  the  furrow  which  leads  from  the 
nose  to  ilie  lip.  This  is  the  ntM'Miali»  or  depmsor  gepti  narinm  of  H:iller  and 
Albinos. 
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Ztoomaticus 


y 


MAJOR  AND 
VISOR. 


The  Z.  major  ari«6a  from  the  outer  surface  of 

the  malar  hone  close  to  its  suture  with  the  zygoma, 
passes  ohliquely  downwards  and  inwards,  and  is 
inserted  into  the  angle  of  the  mouth,  joining  the  depressor  angxdi 
oris.  The  Z.  minor  cn^isee  from  the  out«r  surface  of  the  malar 
bone,  in  front  of  the  preceding,  and  ia  inserted  into  the  outer 
border  of  the  levator  labii  superioris  near  the  corner  of  the  mouth. 
The  zygomatieus  minor  is  often  absent.  The  zygomaticns  major 
is  the  muscle  of  laughing  :  the  minor  expresses  sadness. 

Before  examining  the  orbicularis  palpebarum,  notice  the  tendo 
ocnli.  To  make  the  tt-ndon  more  apparent^  the  tarsal  cartilages 
should  be  drawn  outwards. 

Tbndo  Ocnti  This  tendon  is  a  thin  cord  about  two  lines  *  in 

on  Palwibkakum.  length,  and  is  readily  felt  at  the  inner  angle  of  the 
eye  by  drawing  the  eyelids  outwards.  It  is  fixed  to  the  nasal 
process  of  the  superior  maxillary  bone,  in  front  of  the  lachrymal 
groove,  passes  horizontally  outwards,  and  divides  into  two  diver- 
ging portions,  one  of  which  is  attached  to  the  upper,  the  other  to 
the  lower  tarsal  cartilage.  The  tendon  crosses  the  lachrymal  sac 
a  little  above  the  centre,  and  furaishesa  tendinous  expansion  which 
covers  the  sac  and  is  attached  to  the  margin  of  the  bony  groove 
which  contains  it.  To  see  this  expansion  we  must  reflect  that 
portion  of  the  orbicularis  palpebrarum  which  covers  the  sac. 

In  puncturing  the  lachrymal  sac  the  knife  is  introduced  below 
the  tendon,  in  a  direction  downwards,  outwards,  and  a  little  l>ack- 
wards.  We  have  to  divide  the  skin,  a  few  fibres  of  the  orbicularis, 
and  the  fibrous  expansion  from  the  tendo  palpebrarum.  The 
angular  artery  and  vein  are  situated  on  the  inner  side  of  the 
incision. 

Okbtcclabis  This  thin  broad  muscle  surrounds  the  margin 

Palpkbkathjm.  of  the  orbit  and  the  eyelids,  forming  a  sphincter. 

It  ia  attached  on  the  inner  side  to  the  tendo  palpebrarum,  to  the 
nasal  process  of  the  superior  maxillary  bone,  to  the  internal  angidar 
process  of  the  frontal  bone,  and  to  the  lower  margin  of  the  orbit. 


*  A  line  ie  the  tvelftli  part  of  an  ioeh. 
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From  this  attachment  the  fibres  form  a  series  of  oval  curves^  taking 
a  wide  8weep,  ami  pass  uninterruptedly  round  the  eyelids  and  orbit. 

The  fibres  which  belong  to  the  eyelids  (orbicularis  palpebrarum) 
are  thin  and  pale,  and  form,  over  each  eyelifl,  a  series  of  elliptical 
curves  which  meet  at  the  external  canthus  of  the  lids,  and  are 
loosely  attached  to  the  external  tarsal  liLjainent.  The;  degree  of  their 
curvature  becomes  less  as  they  approach  the  margin  of  the  lids,  so 
that  some  fibres  proceed  close  to  the  lashes.  Tliis  was  first  pointed 
out  by  Riolanus,*  and  described  as  the  musculua  cilMris.f  The 
fibres  which  spread  over  the  orbital  margins  are  thicker  and  redder, 
and  mingle,  on  the  forehead,  with  the  occipito-frontalis  and  corru 
gator  supercilii,  on  the  cheek,  with  the  elevators  of  the  upper  lip 
and  nose  and  the  zygomaticua  minor. 

No  fat  is  found  on  the  eyelids  ;  nothing  intervenes  between 
the  skin  and  the  muscle  but  loose  connective  tissue,  that  there  may 
be  no  impediment  to  the  free  play  of  the  lids. 

The  orbicular  muscle  not  only  closes  the  eyelids  but  protects 
the  eye.  ^STien  the  eye  is  threatened,  the  muscle  suddenly  con- 
tracts, presses  the  eye  back  into  the  orbit,  and  contracts  the  skin 
of  the  brow  and  cheek  so  as  to  form  a  soft  cushion  in  front  of  it. 
The  cushion  itself  may  be  severely  bruised,  as  is  seen  in  a 
'black  eye;'  but  the  globe  itself  is  rarely  injured.  When  the 
eye  is  closed,  as  in  winking,  the  palpebral  portion  of  the  muscle 
contracts.  Observe  this  movement,  and  notice  that  the  lids  are 
drawn  slightly  inwards  as  well  as  closed.  The  object  of  this  in- 
ward motion  is  to  direct  the  tears  towards  the  inner  angle  of  the 
eyelids,  where  they  are  absorbed  by  the  puncta  lacbrymalia. 

Since  the  orbicular  muscle  is  supplied  by  the  facial  nerve,  it  is 
affected  in  facial  palsy,  and  the  patient  cannot  clos^e  the  lids. 

CoBJTOOATOB  This  arises  from  the  inner  end  of  the  super- 

Sltkhciui.  ciliary  ridge  of  the  frontal  bone,  and  is  inseried 

into  the  under  surface  of  the  orbicularis  palpebrarum  and  occipito- 


•  *  Anthropologia,'  lib.  r.  cap,  1 0. 

f  Strictly  iipealiing,  lh«  miuctilus  ciliiiris  arises  from  tho  two  little  divi«ioD!i  of 
th«  tcttdo  ciculi,  nad  is  iosertod,  at  tbe  external  canthua,  into  the  fibroiut  tissue  which 
unites  the  two  tarsal  cartilages. 
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frontalis.  It  lies  concealed  beneath  the»e  two  muscles,  and  is  the 
proper  muscle  of  frowning.     Its  nerve  comes  from  the  facial. 

The  present  being  a  good  opportunity  to  examine  the  struatiire 
and  appendages  of  the  eyelids,  postpone  for  the  present  the  dissec- 
tion of  the  remaining  muscles  of  the  face. 

The  eyelids  are  two  elliptical  movable  folds,  consisting  of 
strata  of  different  tissues.  The  upper  lid  is  the  larger,  and  more 
movable,  bo  that  when  the  eye  is  closed,  it  is  mainly  by  this  fold. 
The  interval  between  the  two  lida  is  called  the  ^Jiasura  pttlpe- 
brarum^  which  terminates  on  the  inner  and  outer  sides,  in  two 
angles,  the  canfhi.  The  lids  are  thickest  at  their  borders,  are 
gomewbat  curved,  and  near  the  inner  canthus  each  presents  a  slight 
elevation,  the  papilla  lachrynudUf  at  the  top  of  which  ia  a  small 
opening,  p  iinctum  lachrymaley  to  receive  the  tears. 

CAMimcm^  The  conjunctiva  lines  the  inner  surface  of  the 

Lackbtmaus.  lids,  and  at  the  inner  canthus  is  raised  into  a  red 

rounded  eminence,  called  the  cancncula  lachrymidU.  This  is  com- 
posed of  an  aggregation  of  sebaceous  glands  covered  with  mucous 
membrane.  On  the  surface  of  it  are  minute  hairs.  Its  use  is, 
probably,  to  support  the  inner  junction  of  the  lids.  When  the 
caruncle  is  diioitiiijhed  in  size  by  disease,  the  puncta  laclirymalia 
become  displaced,  and  the  tears  run  down  the  cheek. 

External  to  the  caruncula  lachrymalis  is  a  slight  vertical  fold 
of  conjunctiva,  plica  semilutiarljn,  which  is  by  some  considered  to 
be  a  rudimentary  membrana  nictitana  (the  third  eyelid  found  in 
birds). 

The  conjunctival  coat  of  the  eyelid  will  be  deecriljed  with  the 
anatomy  of  the  eye.  Observe  at  present-,  that  it  ia  more  vascular 
than  the  conjunctival  coat  of  the  eye,  and  that  it  presents  a  num- 
ber of  minute  papillae,  which,  when  enlarged  and  aggregated  by 
inflammation,  give  rise  to  the  disease  called  'granular  lids.' 

The  eyelaahen  (cilia)  are  placed  in  two  or  more  rows  along  the 
edges  of  the  tarsal  cartilages.  The  eyelashes  of  the  upper  lid  are 
longer  and  more  numerous  than  in  the  lower;  and  their  convexity 
ie  directed  downwards,  while  those  of  the  lower  lid  present  an 
opposite  curve.     The  bulbs  of  the  lashes  are  situated  between  the 
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tarsal  cartilage  and  the  fibres  of  the  orbicularis  palpebrarum. 
They  are  supplied  with  blood  by  the  palpebral  branches  of  the 
ophthalmic  artery  which  run  parallel  and  close  to  the  free  borders 
of  the  lids  beneath  the  orbicular  muscle. 

STBocnTBB  OF  Thc  cyeUds  are  composed  of  different  tissues,  ar- 

TH«  KTKLiss.  raugcd  in  successive  strata  one  beneath  the  other. 

They  are — 1.  The  skin  :  2.  The  orbicularis  palpebrarum  :*3.  The 
tarsal  cartilage,  and  the  palpebral  ligament  which  extends  from 
the  margin  of  the  orbit  to  the  outer  surface  of  the  cartilage : 
4.  The  expanded  tendon  of  the  levator  palpebne  (in  the  upper  iid 
only):  5.  Meibomian  glands:  6.  Mucous  membrane.  These 
structures  are  severally  connected  by  areolar  tissue,  which  never 
contains  fat. 

Such,  in  outline,  is  the  structure  of  the  eyelids.  Their  use  is 
best  described  by  Socrates,  who,  in  answer  to  the  question  whether 
animals  were  made  by  chance  or  design,  replies:  'Think  you 
not  that  it  looks  like  the  work  of  fm'ethought,  because  the  sight  is 
delicate,  to  guard  it  with  eyelids  as  with  shutters,  which  open 
when  we  want  to  see,  and  shut  during  sleep ;  and,  that  even  winds 
may  not  hurt  them,  to  make  eyelashes  in  the  lids  for  a  sieve ; 
and  to  furnish  the  parts  over  the  eyes  with  eyebrows,  as  with 
eaves,  so  that  even  the  sweat  from  off  the  head  may  do  them  no 
mischief?'  * 

The  akin  of  the  eyelids  is  remarkably  smooth  and  deUcate.  It 
is  abundantly  supplied  with  sensory  nerves  by  branches  of  the 
fifth  pair — namely,  by  the  supra-orbital,  supra-trochlear,  infra- 
trochlear,  lachrymal,  and  infra-orbital  nerves. 

The  orbicvUaris  palpebrarum  has  been  already  described 
(p.  76).     It  is  supplied  with  nerves  by  the  facial. 

The  levator  palpebrae  arises  from  the  back  of  the  orbit,  gradually 
becomes  broader,  and  terminates   in  a  thin   aponeurosis,    which 

*  Xenophon's  Memorabilia,  b.  1.  c.  iv.  §  6 :  oi  Som 7  voi  koI  riit  wp«rolca  tpyor  iomi- 
vcu,  ti,  iw*\  iui€tviis  ixif  tartv  ^  t^is,  0K*^if>oi$  ctMif  Bvp&aai,  S,  t/ru»  itif  ainfi  xpqv^oi 
Ti  8^,  irawtrdyyvrai,  it>  8)  ry  ihny  avyiA*itrtu  ;  &t  8'  tw  nrfii  tiftfioi  $\Awr»nTii/,  1]6fiht> 
/3\«^ap(8as  ifupvoof  h^piai  r*  iaivfturmmu  ri  ^ip  r&v  ^tfidrmp,  At  fiii^  4  iM  r^t 
KtfaX^s  Upitt  KOKOupy^, 
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unites  with  the  broad  tarsal  ligament,  and  is  lost  on  the  up|>er 
surface  of  the  superior  tarsal  cartilage. 

Taiwal  Cahti-  These  are  plates  of  dense  fibro-cartilage  which 

tAOEs  AND  LioA-  siipport  aod  give  shape  to  the  eyelids.  There  is 
""""'  one  for  each  lid,  and  they  are  connected  at  the 

angles  {com'misaures  or  cautki)  of  the  lids  through  the  me- 
dium of  fibrous  tissue.  They  can  be  best  examined  by  everting 
the  lids.  Each  cartilage  resembles  its  lid  in  form.  The  upper 
is  the  larger,  ia  broad  in  the  middle,  and  gradually  becomes 
narrower  at  either  end.  The  lower  is  nearly  of  uniform  breadth 
tliroughoiit.  Both  are  thicker  on  the  nasal  than  the  temporal 
side.  They  are  connected  to  the  margin  of  the  orbit,  and  main- 
tained in  position  by  the  tendo  palpebrarum  (p.  76),  and  by  what  are 
called  the  broad  tarsal  or  palpebral  ligavients :  these  ligaments 
are  continuations  from  the  periosteum  of  the  orbit  to  the  tarsal 
cartilages,  and  are  denser  at  the  outer  part  of  the  orbit.  There 
are  two  of  them,  termed  upper  and  lower,  and  proceeding  to  each 
cartilage  respectively.  When  an  abscess  forms  in  the  connective 
tissue  of  the  lids,  these  ligaments  prevent  the  matter  from  making 
its  way  into  the  orbit. 

Each  tarsal  cartilage  is  moreover  attached  to  the  malar  bone  by 
means  of  a  ligament,  called  the  external  tarsal  ligament. 

The  ciliary  margin  is  the  thickest  part  of  the  tarsal  cartilages. 
It  is  generally  stated  that  the  inner  edge  of  each  is  sloped  or 
bevelled  off;  and  that,  when  the  lids  are  closed,  there  is  formed, 
with  the  globe  of  the  eye,  a  triangular  channel.  Tins  channel  is 
said  to  conduct  the  tears  to  the  puncta  lachrymalia.  According  to 
our  observation,  this  channel  does  not  exist ;  for  when  the  lids  are 
closed,  their  margins  are  in  such  accurate  apposition,  that  not  the 
slightest  interspace  can  be  discovered  between  them. 

PcKCTA  The  puHcta  lachryvialia  are  two  pin-hole  aper- 

Lachbtmaua.  tures,  easily  discovered  on  the  margin  of  the  lids, 

close  to  the  inner  angle.  They  are  the  orifices  of  the  canals,  called 
canaliculif  which  pass  inwards,  and  convey  the  tears  into  the 
lachrymal  sac.  Observe  that  their  orifices  are  directed  backwards. 
The  upper  caDalicutus,  the  longer  and  narrower  of  the  two,  ascends 
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for  a  fihort  distance  nearly  vertically,  and  then  dilating  into  a  small 

pouch  makes  a  sharp  bend  inwards  for  about  a  quarter  of  an  inch 
B  to  join  the  lachrymal  sac ;  the  lower  canal  descends  perpendicularly, 
'        and,  like  the  upper,  makes  a  sharp  bend,  after  which  it  pursues  a 

direction  upwards  and  inwards  to  the  sac.  The  two  canals  open 
■   separately  into  the  sac  (sometimes  by 

a  common  orifice).  In  facial  palsy, the 

tensor  tarsi  being  affected,  the  puncta 

lose  their  proper  direction,  and  the 

I  tears  flow  over  the  cheek. 
In  the  introduction  of  probes 
for  the  purpose  of  opening  the  con- 
tracted puncta,  or  of  slitting  up  the 
lachrymal  ducts,  it  is  necessary  to 
B  know  the  exact  direction  of  these 
canals.  (See  diagram.)  "NMien  from 
any  cause  the  tears  are  secreted  in 
greater  quantity  than  usual,,  they  overflow  and  trickle  down  the  cheek 

IMwBoxtAM  These  compound   sebaceous   glands,   bo   called 

Glands.  after  the  anatomist  *  who  first  described  them, 

are  sitiiated  on  the  under  surface  of  each  of  the  tarsal  carti- 
lages. In  the  upper  lid  there  are  between  twenty  and  thirty ; 
I  not  quite  so  many  in  the  lower.  On  everting  the  lid,  they  are 
seen  running  in  longitudinal  rows  in  grooves  of  the  cartilage. 
Under  the  microscope,  they  are  seen  to  consist  of  a  straight  central 
tube,  round  the  sides  of  which  are  a  number  of  openings  leading 
to  short  caecal  dilatations.  The  orifices  of  these  glands  are  situated 
on  the  free  margin  of  the  lids  behind  the  lash^.  They  are  lined 
with  flattened  epithelial  cells  which,  in  the  csecal  dilatations, 
become  cubical.  Their  function  is  to  secrete  a  sebaceous  material, 
which  prevents  the  lids  from  sticking  together. 

Let  us  now  examine  the  muscles  in  connection  with  the  nose  : 
namely — the  pjTamidalis  nasi,  the  compressor  naria  or  alse  nasi, 
and  the  depressor  alae  nasi.     All  are  supplied  by  the  facial  nerve. 

*  H.  Meibom,  'De  ruBis  pal]>ebrarum  aoris.'    Helmatedt,  1666. 
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Ptraicidai.is 

Nasi. 


This  is  situated  on  the  hridge  of  the  nose,  one 
on  eacli  side  of  the  mesial  line,  and  is  usually 
regarded  as  a  continuation  of  the  occipito-fixin talis  (p.  2).  The  two 
muscles  diverge  as  they  descend,  and  their  fihres  blend  with  those 
of  the  compressor  naris.  Their  action  produces  transverse  wrinkles 
of  the  skin  at  the  root  of  the  nose,  as  in  the  ezpreesion  of  an 
aggressive  feeling. 

CoMPBXMOB  "^^3   muscle  is  triangular,  and  ctriaes  by  its 

Nabm.  apex  from  the  canine  fossa  of  the  superior  max- 

illa, and  is  attached  to  a  broad  thin  aponeiurosis  which  spreads 
over  the  doi^um  of  the  nose,  and  joins  its  fellow.  The  origin  of 
tbis  muscle  is  concealed  by  the  levator  labii  superioris  alteque 
nasi. 

When  the  preceding  muscle  is  reflected  from  its  junction  with 
its  fellow,  a  small  nerve  is  seen  running  down  towards  the  tip  of 
the  nose-  This  nerve  is  the  auperjicial  branch  of  the  nasal  nerve 
(called  also  naso-lobular).  It  becomes  subcutaneous  between 
the  na8al  bone  and  the  cartilage,  and  supplies  the  tip  and  lobule 
of  the  nose.  It  is  joined  by  a  branch  of  the  facial  nerve  at  its 
termination. 
D«p&uaaoa.AuR  This  arlaes  from  the  superior  maxilla,  above 
the  second  incisor  tooth,  and  is  inserted  into  the 


Nasi. 


septum  and  ala  of  the  nose.  It  is  situated  between  the  mucoxis 
membrane  and  the  muscular  structure  of  the  upper  Up ;  so  that, 
to  expose  it,  the  upper  lip  must  be  everted,  and  the  mucous  mem- 
brane removed. 

Besides  the  muscles  above  described,  we  find  in  connection 
with  the  cartilages  of  the  ake  of  the  nose,  pale  muscular  fibres  which 
have  no  very  definite  arrangement  and  require  a  lens  for  their 
detection.  Some  anatomists  describe  a  ^dilatator  nui-h  posterior^ 
as  arising  from  the  nasal  process  of  the  superior  maxilla  and  the 
sesamoid  cartilages,  and  inserted  into  the  skin  of  the  margin  of 
the  nostril ;  also  a  dilatator  naris  anterior,  which  descends  verti- 
cally from  the  cartilage  of  the  aperture  to  its  free  margrin.  The 
action  of  these  diminutive  muscles  is  to  raise  and  evert  the  ala  of 
the  nose,  and  to  counteract  its  tendency  to  be  closed  by  atmo- 


I 


I 
I 

I 


^ 


BUFKBIOIUB 
PBOPBIUS. 


MDSOLES   OF   THE    FACE. 

Spheric  pressure.  In  dyspncea,  and  in  certain  mental  emotionp, 
they  contract  with  great  energy. 

LiHTATOB  Labh  This  arisee  £rom  the  naaal  process  of  the  su- 

svFwuoBu  perior  maxillary  bone  near  its  orbital  margin,  and 

AuBQva  Nasi.  passing  downwards  divides  into  two  portions :    an 

inner»  vnseHed  into  the  side  of  the  ala  of  the  nose ;  an  outer,  into 
the  upper  lip,  where  its  fibres  blend  with  the  orbicularis  oris  and 
levator  labii  superioris.  It  acts  chiefly  in  expressing  the  smile  of 
derision.  Its  habitual  use  occasions  the  deep  furrow  which,  in  moat 
faces,  runs  from  the  ala  of  the  nose  towards  the  corner  of  the  mouth. 

Lbvatoh  Labji  This  arisen  from  the  lower  margin  of  the  orbit, 

i.e.  from  the  superior  maxilla  and  malar  bone, 
above  the  infra-orbital  foramen,  and  is  inaerted 
into  the  upper  lip,  where  its  fibres  blend  with  the  orbicvdaria  oris. 
It  is  nearly  an  inch  in  breadth  at  its  origin,  which  covers  the 
infra-orbital  vessels  and  nerves,  and  is  itself  overlapped  by  the 
orbicularis  palpebrariun. 

Lbtatos  This  muscle,  which  is  covered  by  the  levator 

Awouu  Oais.  labii  superioris,  arises  from  the  canine  fossa  of  the 

superior  maxilla,  below  the  infra-orbital  foramen,  and  is  inserted 
into  the  angle  of  the  mouth,  superficial  to  the  buccinator,  its  fibres 
blending  with  those  of  the  the  orbicidaris  oris,  the  zygomatic!,  and 
the  depressor  anguli  oris. 

The  buccinator  arises  from  the  outer  surface  of 
the  alveolar  borders  of  the  upper  and  lower  jaws, 
corresponding  to  the  molar  teeth,  and  from  the  ptery go-maxillary 
ligament.  The  fibres  pass  forwards  and  are  inserted  into  the  angle 
of  the  mouth  and  the  muscular  structiu'e  of  the  lips;  the  central 
fibres  decussate,  while  the  upper  fibres  pass  to  the  upper  lip,  and 
the  lower  fibres  pass  to  the  lower  lip.  The  muscle  is  covered  on 
its  inner  aspect  by  the  mucous  membrane  of  the  cheek,  and  on  its 
outer  by  a  thin  fascia  which  passes  backwards,  and  is  continuous 
with  that  covering  the  pharynx. 

The  buccinator  is  the  principal  muscle  of  the  cheek.  It  forma 
with  the  superior  constrictor  of  the  pharynx  a  continuous  muscular 
wall  for  the  side  of  the  mouth  and  pharynx.     The  bond  of  connec- 
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The  chief  use  of  the  buccinator  is  to  keep  the  food  between  the 

teeth  during  mastication.      It  can  aleo  widen  the  mouth.      Its 

power  of  expelling  air  from  the  mouth,  as  in  whistling  or  playing 

on  a  wind  instrument,  has  given  rise  to  ita  peculiar  name.     It  is 

supplied  by  the  facial  nerve,  and  is,  therefore,  affected  in  facial 

paralysis. 

The  buccinator  muscle  is  covered  by   a   thin 

layer  of  fascia,  which  adheres  closely  to  its  surface, 

and  is  attached  to  the  alveolar  border  of  the  upper  and   lower 

jaw»     This  structure  is  thin  over  the  anterior  part  of  the  muscle, 

but  more  dense  behind,  where  it  is  continuous  with  the  aponeurosis 

of  the  pharjQi.     It  is  called  the  hucco-pkanjnge(il  faac'ui,  since 

it  supports  and  strengthens  the  muscular  walls  of  these  ca%'itie8. 

In  consequence  of  the  density  of  this  fascia,  abscesses  do  not  readily 

burst  into  the  mouth  or  the  pharynx. 

BrccAi.  A.MI  The  buccal  glands,  in  structure  compound  race- 

MolahGlauds.        mose  like  the  salivary,  are  situated  between  the 

buccinator  and  the  mucous  membi-ane.     They  resemble  the  labial 

glands  found  beneath  the  mucous  membrane  of  the  lips,  though 

somewhat  soiaUer.     Three  or  four  other  glands,  about  the  size 

of  a  little  split  pea,  should  be  made  out,  as  they  lie  between  the 

masseter  and  buccinator  j    these  are  the   niolar  glands.      Their 

secretion,  said  to  be  mucous,  is  conveyed  to  the  mouth  by  separate 

ducts  near  the  last  molar  teeth. 

Between  tlie  buccinator  and  the  masseter,  there  is,  in  almost  all 

subjects,  an  accumulation  of  fat.    It  is  found,  beneath  the  zygoma 

especially,  in  large  round  masses,  and  may  l>e  turned  out  with  the 

handle  of  the  scalpel.     It  helps  to  fill  up  the  zygomatic  fossa, 

and    being   soft   and  elastic,  presents  no   obstacle   to    the    free 

movements  of  the  jaw.     Its  absorption  in  emaciated  individuals 

occasions  the  sinking  of  the  cheek. 

The  facial  (external  maxillary)   artery  is  the 
Facial  Abtibt.  j  r  j 

third   branch    of  the  external  carotid.      It    runs 

tortuously  beneath  the  liypoglossal  nerve,  the  posterior  belly  of  the 

digastricus  and  the  stylo-hyoideus,  next  through  or  under  the 

substance  of  the  submaxillary  gland,  and  mounts  over  the  base  of 
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the  jaw  at  the  anterior  edge  of  the  maaaetvr  muscle.  Up  to  this 
point  we  traced  it  in  the  dissection  of  the  neck  (page  45).  It  now 
ascends  tortuously  near  the  comer  of  the  mouth  and  the  ala  of  the 
nose,  towards  the  inner  angle  of  the  eye,  where,  much  diminished 
in  size,  it  inosculates  with  the  terminal  branch  of  the  ophthalmic,  a 
branch  of  the  internal  carotid.  In  the  first  part  of  its  course  on  the 
face,  the  artery  is  covered  only  by  the  platysma  ;  above  the  comer 
of  the  mouth  it  is  crossed  by  a  few  fibres  of  the  orbicularis  oris 
and  the  zygomatici ;  still  higher  it  is  covered  by  some  of  the  fibres 
of  the  elevators  of  the  upper  lip  and  the  nose.  It  lies  successively 
upon  the  buccinator,  levator  anei'uli  oris,  and  levator  labii  siiperioris 
muscles.  In  its  course  along  the  face  it  gives  off  the  following 
branches : 

a.  The  inferior  lalnnl  aa-tery  jwsses  inwards  iindpr  the  depressor 
Hnguli  ons  aiid  iooseulates  with  the  meutal  bnmch  of  the  infenor  dental, 
the  inferior  coron&ry,  and  the  submental  arterit^. 

b.  The  itiferior  coronary  artery  comes  off  near  the  angle  of  the  mouth, 
either  directly  from  the  facial,  or  in  common  with  the  superior  coronary. 
It  nms  tortuously  along  the  lower  U}t,  beneath  the  depressor  anguli  oris ; 
it  then  pierces  the  orbicularis,  running  between  this  muscle  and  the 
mucous  membrano  of  the  lip,  It  Inosculates  largely  with  its  fellow,  the 
inferior  labial  and  the  mental  arteries. 

c.  The  superior  coronary  proceeds  along  the  upper  lip  close  to  the 
mucous  membi-ane,  and  inosculateB  with  its  fellow ;  thus  is  formed 
round  tbe  mouth  a  complete  arterial  circle,  which  can  be  felt  pulsa- 
ting on  the  inner  side  of  the  lip,  near  the  frpo  boixler.  From  thia 
circle  numerous  branches  pass  ofl'  to  the  [mpillie  of  the  lips,  and  tbe 
labial  glands.  The  superior  coronary  givra  off  a  branch,  th^;  artf^ry  of 
tlit  aeplum,  which  a8cend»  along  the  septum  to  the  apex  of  the  nose ; 
also  a  small  one  to  the  ala  nasi. 

d.  The  lateral  artery  of  t!ie  nose,  a  branch  of  considerable  size,  ariseB 
opposite  the  ala  nasi  beneath  the  levator  labii  superioris  alseque  nasi, 
ramifies  upon  the  external  surface  of  the  nose,  and  inosculates  with  the 
nasal  branch  of  the  ophthalmic  ai-tery,  the  infra-orbital,  and  the  artery  of 
the  septum. 

t.  The  angular  artery,  which  may  be  regarded  as  the  termination  of 
the  facial,  inosculates  on  the  inner  side  of  the  tendo  palpebrarum  with 
the  nasal  branch  of  the  ophthahuic  artery. 


4 


^ 


AETGBIES   OF   THE    FACE. 


87 


The  facial  artery  eupplies  uumeroiM  branches  to  the  muscles  of 
the  face,  and  inosculates  with  the  transversalis  faciei,  infra-orbital, 
the  mental,  the  eublingual  branch  of  the  lingual,  the  nasal 
branches  of  the  intenial  miixillary,  the  buccal,  and  the  ophthalmic 
arteries. 

The  facial  artery  and  ita  branches  are  surrounded  by  a  minute 
plexus  of  nerves  (aervi  moUes),  invisible  to  the  naked  eye.  They 
are  derived  from  the  superior  cervical  ganglion  of  the  sympa- 
thetic, and  exert  a  powerful  influence  over  the  contraction  and 
dilatation  of  the  capillary  vessels,  and  thus  occasion  those  sudden 
changes  in  the  countenance  indicative  of  certain  mental  emotions, 
e.g.  blushing  or  sudden  paleness.* 

The  facial  vein  does  not  run  with  the  artery,  but  takes  a 
straight  course  from  the  inner  angle  of  the  eye  to  the  anterior 
border  of  the  masseter.  In  this  course  it  descends  upon  the 
levator  labii  siiperioris,  then  passes  beneath  the  zygomatic  muscles, 
over  the  termination  of  the  parotid  duct,  and  at  the  anterior 
border  of  the  masseter  passes  over  the  jaw,  behind  the  facial 
artery,  and  joins  the  internal  jugtdar. 

The  facial  vein  is  a  continuation  of  the  frontal,  which  descends 
over  the  forehead,  and,  after  receiving  the  mipra-orbital,  takes  the 
name  of  *  angular'  at  the  corner  of  the  eye.  It  coraraunicatea  with 
the  ophthalmic  vein,  receives  the  veins  of  the  eyelids,  the  external 
parts  of  the  nose,  the  coronary  veins,  and  others  from  the  muscles 
of  the  face.  Near  the  angle  of  the  mouth  it  is  increased  in  size 
by  a  communicating  branch  from  the  infra-orbital  vein,  and  by  a 
large  vein  which  comes  from  a  venous  plexus — •pterygoid  plexus 
— deeply  seated  behind  the  superior  maxillary  bone.  The  other 
veins  which  empty  themselves  into  the  facial  correspond  with  the 
branches  given  off  from  the  facial  artery. 

Abtkbia  This   artery  arises  from  the   temporal  or  the 

TaAjesTKMAxis         external  carotid  in  the  substance  of  the  parotid 
P*™"-  gland.      It   runs   forwards    across    the    masseter 

•  MM.  Bernard  and  Brown-Siqnard  liave  prored  by  experiment  timt  if  the  braachei 
of  the  sympalUetie,  which  accompany  the  faciftl  art«ry,  be  divided,  the  capillary  vewels 
of  the  face,  being  deprived  of  their  contrftclile  power,  becomo  immediately  dixtended 
with  blood,  and  the  temperataro  of  the  face  is  r&iaod. 
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between  the  parotid  duct  and  the  zygoma,  and  is  distributed  to 
the  glandula  socia  parotidis,  and  the  maaseter.  It  anastomoae*' 
with  the  infra-orbital  and  facial.  It  i^  seldom  of  large  dze,  except 
when  it  supplies  those  parts  which  usually  receive  blood  from  the 
facial.  We  have  seen  it  as  large  as  a  goose-quill,  furnishing  the 
coronary  and  the  nasal  arteries ;  the  facial  itself  not  being  larger 
than  a  sewing  thread. 

The  parotid  gland  is  now  to  be  examined.  Its  boundaries,  its 
deep  relations,  the  course  of  its  duct,  and  the  objects  contained 
within  the  gland,  must  be  carefuUy  observed. 

Pabottd  The  parotid,  the  largest  of  the  salivary  glands, 

Guxo.  occupies  the  space  between  the  ramus  of  the  jaw 

and  the  mastoid  process.  It  is  bounded  above  by  the  zygoma; 
below,  by  the  sterno-mastoid  and  digastric  muscles ;  behind,  by  the 
meatus  auditorius  extern  us  and  tbe  mastoid  process ;  in  front,  it 
lies  over  the  ascending  ramus  of  the  jaw,  and  is  prolonged  for  some 
distance  over  the  masseter.  It  is  separated  from  the  submaxillary 
gland  by  the  stylo-maxillary  ligament  j  sometimes  tbe  two  glands 
are  directly  continuous. 

The  superficial  siu-face  of  the  gland  is  flat,  and  covered  by  a 
strong  layer  of  fascia,  a  continuation  of  the  cervical.  It  not  only 
surrounds  the  gland,  but  senrla  down  numerous  partitions  which 
form  a  framework  for  its  lobes.  The  density  of  this  sheath  explains 
the  pain  caused  by  inflammation  of  the  gland,  the  tardiness  with 
which  abscesses  within  it  make  their  way  to  the  surface,  and  the 
propriety  of  an  early  opening. 

The  deep  surface  of  the  gland  is  irregidar,  and  moulded  upon 
the  subjacent  parts.  Thus,  it  passes  inwards  between  the  neck  of 
the  jaw  and  the  internal  lateral  ligament;  it  extends  upwards  and 
occupies  the  posterior  part  of  the  glenoid  cavity ;  below,  it  reaches 
the  styloid  process,  and  sometimes  penetrates  deep  enough  to  be 
in  contact  with  the  internal  jugular  vein. 

That  portion  of  the  gland  which  lies  on  the  masseter  muscle  is 
called  glandula  eocla  parotidis.  It  varies  in  size  in  different 
subjects ;  and  is  situated  chiefly  above  the  parotid  duct,  into  which 
it  pours  its  secretion  by  one  or  two  smaller  ducts. 
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The  duct  of  the  parotid  gland  (ductus  Stenonis*),  about 
two  inches  long,  is  very  thick  and  strong.  In  this  respect  it 
differs  from  the  duct  of  the  submaxiilary  gland,  which  is  less 
exposed  to  injury.  It  runs  transversely  forwards  over  the  mas- 
seter,  about  an  inch  below  the  zygoma,  through  the  fat  of  the 
cheek,  then  perforates  the  buccinator  obliquely,  and  opens  into 
the  mouth  oppoeite  the  second  molar  tooth  of  the  upper  jaw. 
Near  its  termination  it  is  crossed  by  the  zygomaticus  major  and 
the  facial  vein.  After  perforating  the  buccinator,  the  duct  passes 
for  a  short  distance  between  the  muscle  and  the  mucous  membrane. 
Its  orifice  is  small  and  contracted  compared  with  the  diameter 
of  the  rest  of  the  duct,  which  will  admit  a  crow-quill  j  it  is  not 
easily  found  in  the  mouth,  being  concealed  by  a  fold  of  mucous 
membrane. 

The  direction  of  the  parotid  duct  corresponds  with  a  line  drawn 
from  the  middle  of  the  lobule  of  the  ear  to  a  point  midway  between 
the  nose  and  the  mouth. 

On  carefully  removing  the  substance  of  the  parotid  gland,  the 
following  structures  are  seen  in  its  interior,  proceeding  in  the  order 
of  their  depth  from  the  surface  : 

1.  Two  or  more  small  lymphatic  glands. 

2.  The  pes  anserinus,  or  primary  branches  of  the  facial 
ner^'e. 

3.  Branches  from  the  auriculo-parotidean  and  temporo-auri- 
cular  nerves  which  communicate  in  its  substance  with  the  facial 
nerve. 

4.  The  external  jugular  vein  formed  by  the  junction  of  the 
internal  maxillary  and  temporal  veins. 

5.  The  external  carotid  artery,  which,  after  distributing  many 
branches  to  the  gland,  divides,  opposite  the  neck  of  the  jaw,  into 
the  internal  maxillary  and  temporal ;  the  latter  giving  off  in  the 
gland  the  auricular  and  transverse  facial  arteries. f 

*  Nic.  Steno.  'De  glandolis  oris,'  etc.     Ludg.  Bat.  1661. 

t  Reviewing  the  intimate  and  deep  cMioeetions  of  the  parotid  gland,  one  eannot 
bat  conclnde  that  it  h  almost  impraictipable  to  remove  it  entirely  daring  life.  If  tbia 
condiuioD  be  correct,  even  io  the  normal  coodition  of  tlie  glaod,  vhat  mast  it  be  wbea 
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The  lyiwphatic  glands  about  the  parotid  deserve  notice,  since 
they  are  liable  to  become  enlarged,  and  rimalate  diaeafle  of  the 
parotid  itself.  A  lymphatic  gland  lies  close  to  the  root  of  the 
zygoma,  in  front  of  the  cartilage  of  the  ear ;  this  gland  ia  some- 
times affected  in  disease  of  the  external  tunics  of  the  eye ;  e.g. 
in  punalent  ophthalmia  :  also  in  aflfections  of  the  scalp. 

The  p&rotid   beloogo   to  the  compound   racemose  form   of  glandt;. 

Ti-acing  ita  main  duct  into  the  siibsftance  of  the  gland,  we  find  that  it 
dividoB  into  smaller  ones,  wldch  dgain  subdivide  into  the  small  ra- 
musculea  which  terminate  in  caacal  dilatations  or  saccales.  Each  mccnle 
— about  yjVir  "^  '^^  ^^^^  "^  diameter — is  filled  with  flattened,  Rpheroidal 
ei>itbeliimi,  inclosing  a  nucleus,  some  of  them  having  an  outstAnding 
process  from  the  hase  of  the  cell.  The  saccule  has  a  more  or  less  de- 
veloped basement  membi-ane  upon  which  the  flattened  cells  rest.  An 
aggregation  of  these  saccules  forma  a  small  lobule,  from  which  a  small 
excretory  duct  proceo<ls ;  the  lobules  are  united  by  intervening  connectiv'e 
tissue,  which  is  a  continuation  inwards  of  the  den.s6  faacia  covering  the 
gland.  The  small  ramuscules  have  only  a  basement  membnine  with 
flattened  cells,  which  nipidly  change  in  the  smaller  ducts  to  a  columnar 
form,  while  in  the  larger  ducts  the  epithelium  assumes  the  squamous 
variety. 

To  display  the  plexus  of  nerves  (pee  anserinus),  formed  by  the 
branches  of  the  facial  in  the  parotid  gland,  find  one  of  the  larger 
branches,  say  one  of  the  malar,  on  the  face,  and  trace  this  into  the 
substance  of  the  gland,  as  a  clue  to  the  others. 

Poano  DUttA,  This  19  one  of  the  divisions  of  the  seventh  pair 

OB  FA.aAL  Nebvk.  of  cranial  nerves,  and  is  the  motor  nerve  of  the 
face.  It  supplies  all  the  muscles  of  expression,  except  those  which 
move  the  eyes.  It  arises  immediately  below  the  pons  Varolii, 
from  the  lateral  tract  of  the  medulla  oblongata.  The  nerve  enters 
the  meatus  auditorius  iutemus,  lying  upon  the  auditory  nerve, 
traverses  a  tortuous   bony   caual  {aqueciuctua    Fallopii)   in  the 

the  gland  in  enkrgod  by  dtsBaae?  John  Boll,  however,  jwhites  a  case  in  which  he  wn» 
iDduced  to  attempt  the  eitirpation  of  a  diseased  parotid  {'PrinripLeg  of  Surgery,' 
vol.  iii.  p.  262).  Other  auiigeaiii,  tCM>,  of  more  modern  dat^,  have  attempted  the  same 
thing.  It  ia  not  onlikely  that  they  have  miatakun  a  tumoar  in  the  mbirtance  of  the 
parotid  for  diaease  of  the  parotid  itwlf. 
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petrous  portion  of  the  temporal  bone,  and  leaves  the  skull  at  the 
styio-mastoid  foramen.  Ita  course  and  connections  in  the  temporal 
bone  will  be  studied  hereafter :  at  present  we  must  trace  the  facial 
part  of  the  nerve. 

Having  emerged  from  the  stylo-mastoid  foramen,  the  nerve 
enters  the  parotid  gland,  and  soon  divides  into  two  primary 
branches,  named,  from  their  distribution,  temporo-facial  and 
cervico-fadal.  These  primary  branches  cross  over  the  external 
carotid  artery  and  the  external  jugular  vein,  and  form,  by  their 
communications  within  the  substance  of  the  parotid,  the  plexua 
called  pea  aTiaerinuSy  from  its  fancied  resemblance  to  the  skeleton 
of  a  goose's  foot,     (Diagram,  p.  4.) 

Close  to  the  atylo-mastoid  foramen,  the  facial  nerve  gives  off 
its  posterior  auricitlar  branch  (p.  4),  which  ascends  behind  the 
ear  and  divides  into  two,  an  auricular  and  an  occipital  j  the  former 
supplies  the  retrahena  and  attoUcns  aurem,  the  latter  the  posterior 
belly  of  the  occipito-frontalis.  This  branch  communicates  with  the 
great  auricular  n.  and  with  the  auricular  branch  of  the  pneumo- 
gastric.  Its  two  next  branches  supply  the  posterior  belly  of  the 
digastricus  and  the  stylo-hyoideus.  The  digastric  nerve  enters  the 
muscles  by  many  filaments ;  the  nerve  to  the  stylo-hyoid  is  long 
and  enters  the  muscle  about  the  middle.  The  digastric  branch 
communicates  with  the  glosso-pharyngeal  near  the  base  of  the 
skull ;  the  stylo-hyoid  branch  with  the  sympathetic  on  the  external 
carotid  a.  These  two  mu&cular  nerves  are  frequently  given  off 
from  a  common  branch. 

The  temporo-facial  division,  the  larger  of  the  two,  crosses 
the  external  carotid  and  the  neck  of  the  jaw,  receives  two  or 
more  communicationa  from  the  auriculo-tcmporal  (branch  of  the 
fifth)  and  subdivides  into  temporal,  malar,  and  infra-orbital 
branches. 

The  temporal  branches  ascend  over  the  zj'gonia,  supply  the  frontalis, 
the  attrohens  aurem,  the  orbicularis  jaliHibranmi,  the  corrugafcor  8U])ei'- 
cilii,  and  tensor  tarsi,  and  communicate  with  filaments  of  the  sxipra-orbital 
nerve,  with  the  temporal  branch  of  the  sui>erior  maxillui'y  n.,  and  with 
the  Aunculo-temporal  n. 
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The  malar  branches  croas  the  malax  bone,  supply  ihe  orbicolor 
muscle,  and  commanicate  with  fiJamente  of  the  lachrymal,  the  sapr*- 
orbital,  the  sufwrior  maxiUary,  and  the  molar  branch  of  the  superior 
maxillary. 

The  iiifra. orbital  branches  are  the  largest,  and  proceed  transversely 
forwards  beneath  the  zygomatic!  ovor  the  masseter,  to  supply  the  orbicu- 
laris oriii,  the  elevators  of  the  upper  lip,  and  the  muscles  of  the  noee.  Be- 
neath the  levator  labii  superioris  there  is  a  free  communication  with  the 
infra-orbital  branches  of  the  superior  maxillarj'  nerve,  forming  the  infra- 
orbital plexus.  Along  the  aide  of  the  nose  the  terminal  filaments  join 
the  iiasal  and  infra-trochlear  branches  of  the  ophthalmic. 

The  cervico-facial  division*  joined  in  the  parotid  gland  by 
filaments  from  the  atiriciilo-parotidean  (branch  of  the  cervical 
plexus),  deecendg  towards  the  angle  of  the  jaw,  and  subdivides 
into  buccal,  supra^  and  infra-maiillary  branches. 

The  buccal  branchow  pass  forwards  over  the  maaaeter  parallel  with 
the  parotid  duct,  and  supply  the  buccinator :  they  communicate  with  the 
buccal  branch  of  the  inferior  maxillary  nerve  (third  division  of  the 
fifth). 

The  supra-maxillarr/  branches  advance  over  the  maseeter  and  facial 
artery,  and  run  under  the  depressor  muscles  of  the  lower  lip,  all  of  which 
they  supply.  Some  of  the  filaments  communicate  with  the  mental  branch 
of  the  inferior  deuttil  nerve. 

Tlie  infra-nutxillary  or  cervical  branches,  one  or  more  in  number, 
were  dissected  with  the  neck  (p.  21).  They  arch  forwards  lielow  the  jaw 
covered  by  the  platysma,  as  low  a.s  the  hyoid  bone,  and  communicate 
with  the  superficial  cervical  (bi-anch  of  the  cervical  plexus). 
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Respecting  the  function  of  the  facial  nerve,  it  is,  at  ita 
origin,  purely  a  motor  nerve ;  but  after  leaving  the  stylo-mastoid 
foramen  it  becomes  a  compound  nerve,  in  consequence  of  the 
filaments  which  it  receives  from  the  auriculo-temporal  branch 
of  the  fifth,  and  from  the  auriculo-parotidean  branch  of  the 
cervical  pleius.  These  communications  explain  the  pain  which 
is  often  felt  in  facial  paralysis  along  the  track  of  the  facial 
uerves. 
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These  are  the  supra-orbital,  the  supra-  and  infra- 
trochlear,    the   naao-lobiilar,    the   temporo-malar, 
the  infra-orbital,  and  the  mental,  all  branches  of 
the  fifth  pair. 

The  supra-orbital  nerve  is  a  branch  of  the  first  division  of 
the  fifth  pair.  It  leaves  the  orbit  through  the  supra-orbital 
notch,  and  ia  at  first  covered  by  the  orbicularis  and  occipito- 
frontalis.  But  it  presently  divides  into  wide-spreading  branches, 
which  supply  the  skin  of  the  forehead,  upper  eyelid,  and  scalp.  It 
communicates  with  the  facial  nerve  on  the  forehead.  The  supra- 
orbital artery  is  a  branch  of  the  ophthalmic. 

The  8upra~ti'ocklear  n.,  or  internal  frontal,,  appears  at  the 
inner  angle  of  the  orbit,  and  sends  down,  in  front  of  the  pulley  of 
the  obliquus  superior  oculi,  a  loop  to  communicate  with  the  infra- 
trochlear.     Its  further  course  has  tieen  described  (p.  4). 

The  infra-trochlear  n.  isaxies  from  the  orbit  below  the  pulley, 
and  supplies  branches  to  the  eyelids,  the  mucous  membrane, 
lachrymal  sac,  and  the  side  of  the  nose. 

The  infra-orbital  nerve  is  the  terminal  branch  of  the  superior 
maxillary  or  second  division  of  the  fifth  nerve.  It  emerges  with 
ita  artery  from  the  infra-orbita!  foramen,  covered  by  the  levator 
labii  euperioris.  The  nerve  immediately  divides  into  several 
branches,  palpebral,  nasal,  and  labial ;  the  palpebral,  ascending 
l)eneath  the  orbicularis,  supply  the  lower  eyelid,  and  communicate 
with  the  facial :  the  nasal  pass  inwards  to  supply  the  nose  and  join 
the  nasal  branch  (naso-lobular)  of  the  first  division  of  the  fifth ; 
the  labial,  by  far  the  most  nmmerous,  descend  into  the  upper  lip, 
and  eventually  terminate  in  lashes  of  filaments,  which  endow  the 
papillae  of  the  lip  with  exquisite  sensibility.  Close  to  the  infra- 
orbital foramen  is  the  infra-orbital  plexus,  before  alluded  to  (p.  92). 

The  infra-orbital  artery  is  the  terminal  branch  of  the  internal 
maxillary ;  it  supplies  the  muscles,  the  skin,  and  the  front  teeth 
of  the  upper  jaw,  and  inosculates  with  the  transverse  facial,  buccal, 
facial,  and  coronary  arteries. 

The  naso-lobular  nerve  is  distributed  to  the  tip  and  lobule  of 
the  nose,  and  ia  joined  by  filaments  from  the  facial  nerve. 
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Tho  temptni}-malar  nerve,  one  or  more  (branch  of  the  nipe- 
rii»r  mHxillary),  issues  through  the  canal  in  the  malar  hone  and 
iiup(tlioM  the  cheek  and  side  of  the  temple. 

Tho  mtfutal  ticrtv  is  a  branch  of  the  inferior  maxillary  or  third 
division  of  the  fifth.  It  emerges  from  the  mental  foramen  in  the 
lower  jaw,  in  a  direction  upwards  and  backwards,  beneath  the 
de|,ureMi»r  labii  inferioris.  It  soon  divides  into  a  number  of 
braiu'heo,  some  of  which  supply  the  skin  of  the  chin,  bat  the 
l^reater  niuulvr  terminate  in  the  papillae  of  the  lower  lip.  It 
(.vnuumucates  with  the  fiioial  ner%-e. 

Tlh^  m^ntKil  tirfcT>y  is  a  branch  of  the  inferior  dentaL  It  sup- 
(klies  the  j^uukjt  and  the  ohiu,  and  inosculates  with  the  sub-mental, 
the  iuferiof  Ubial,  and  interior  coronary  arteries. 


illS<'l^  OK  JlJU?rkAriO.N  -Tt:3lllVR.U.  ASP  FTEBTGO-XAXnXABY 
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lu  chi;!L  dijstvuou.  the  («arts  jhvHdd  be  examizied  in  the  ioUowing 
orvler : 


Scdw;-  :2^  *iiu  ,>c  :iv>  :s-a:p:e  •-•«:  Sflo*  upw»rdt^  Bffth 
•,be  >i-..u  .^vc  ,vttt^  uj.va  4  *^v«  c«  :ov^b  cvaaecct^w  uwae,  coit- 
;ui:ivsi^  iX'^e.  *'.:a  ;i^  i^vtvcr.v;*  ,-c  ^Iv  scalp,  !3«fiow.  witk  tbe 
s»«.-  .*  .v.cf.u^  -Jc  ^j«ecif  iav.1  :ie  •.^^^.•Ci.i  ^ivni,  la  chs 
ATV  ,vix^iv>-  Lie  *i.j.vf«Jc:dL  -.tfCKivr:!:  .«seU  i:td  WCTW*. 

^*  "^^^  -'^    'J**    ,'v,;fi'ij:    ca.-.£:c,      X-jstijf    ia  sae 

w^vuu..    ..^.    ix-uo   •. ,    i^s^K-N   .'ii    :j^  -.;ra,ix»rt.  itecnw  ami  fibne 
jr  v^^    u.v   ^i    iii^fwi    i^ic   A   A^^^vj    jc^avo.     Aac-w  she 
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aurem ;  here  it  is  accompanied  by  the  auriculo-temporal  hrauch 
of  the  inferior  division  of  the  fifth  nerve.  It  gives  off  the  folh)w- 
ing  branches : 

a.  Several  small  branches  to  the  parotid  gland,  the  temporo-maxJUary 
articiJation,  and  the  masaeter. 

b.  The  tranaveraalia  faciei  (p,  87). 

c.  The  anterior  a/uricida/r  branches,  two  in  number,  superior  and 
iT^vrioTf  ramify  on  the  front  of  the  pinna  of  the  ear,  inoscuhituag  with 
the  posterior  auricular. 

d.  The  middle  temporal,  a  small  veasel,  pierces  the  temporal  fascia 
above  the  zygoma,  and  running  in  the  substance  of  the  temporal  muscle, 
anastomoses  with  the  temporal  In-anches  of  the  internal  maxillary. 

Of  the  two  branches  into  which  the  tempoi-al  di'vides,  the  anterior 
runs  tortuously  towards  the  exteraal  angle  of  the  frontal  bone,  distant 
from  it  about  an  inch,  Its  ramifications  extend  over  the  foreheafl, 
supplying  the  orbicularis  and  frontalis  m.,  and  inosculate  with  the  supra- 
orbital and  frontal  arteries.  The  posterior  runs  towards  the  Itfick  of  the 
head,  and  inosculates  freely  with  the  ocdpital  and  postprior  auncular. 
The  anterior  branch,  although  the  smaller,  is  usxxally  selected  for 
arteriotouiy,  the  posterior  being  covered  by  a  sti-ong  and  imyielding 
fascia. 

AirsicDLo-TKM-  This  nerve  supplies  the  temple  and  side  of  the 

pottAi.  Nwiva.  head  with  common  sensation.     It  arises  from  the 

third  division  of  the  fifth  pair  by  two  roots  (between  which  the 
middle  meningeal  artery  runs).  From  its  origin  it  proceeds  out- 
wards beneath  the  external  pterygoid,  between  the  neck  of  the  jaw 
and  the  internal  lateral  ligament.  It  then  ascends  beneath  the 
parotid,  over  the  root  of  the  zygoma,  where  it  accompanies  the 
temporal  artery,  and  divides,  like  it,  into  an  anteriin'  and  a  posterior 
branch.     Its  ramifications  correspond  with  those  of  the  artery. 

Near  the  condyle  of  the  jaw  the  auricido-temporal  nerve  sends 
round  the  external  carotid  artery  communicating  branches  to  the 
upper  division  of  the  facial  nerve,  endowing  it  with  common  sen- 
sibility. It  here  distributes  branches  to  tlie  parotid  gland,  the 
meatus  auditorius,  the  membrana  tympani,  and  the  articulation  of 
the  jaw.  Above  the  zygoma  it  gives  off^  two  filaments  {auricular), 
an  upper  and  a  lower ;  the  upper  ramifies  in  the  skin  of  the  oute^ 
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aspect  of  the  ear,  main!  j  on  the  txagus  and  upper  half  of  the  auricle ; 
the  lower  supplies  the  lobule  and  lower  part  of  the  pinna. 

Lastly,  iu  the  subcutaneous  tissue  of  the  temple,  we  find  the 
temporal  branches  of  the  facial  nerve,  which  supply  the  frontalis, 
the  attrahens  aurem,  the  orbicularia  palpebrarum,  tensor  tarsi,  and 
corrugator  supercilii. 

MAssBrrBB  This  muHcle  arisen  from  the  lower  edge  of  the 

MuscLK.  zygoma,  and  is  inserted  into  the  outer  side  of  the 

ramus  and  coronoid  process  of  the  jaw.  The  masseter  is  com- 
posed of  superficial  and  deep  fibres  which  cross  like  the  letter  X, 
The  superficial  fibres,  constituting  the  principal  part  of  the  muscle, 
arise  from  the  anterior  two-thirds  of  the  zygoma  by  tendinous 
fibres  which  occupy  the  front  border  of  the  muscle,  and  send 
aponeurotic  partitions  into  its  substance.  These  fibres  pass  down- 
wards and  backwards,  this  direction  giving  them  greater  advantage, 
and  are  inserted  int^j  the  angle  and  part  of  the  ramus  of  the  jaw. 
The  deep  fibres,  mainly  muscular  (which  are  concealed  by  the 
parotid  gland),  arise  from  the  posterior  third  of  the  zygoma,  incUne 
forwards,  and  are  inserted  into  the  upper  half  of  the  ram  its  and 
the  coronoid  process.  Besides  these,  a  few  fibres,  arising  from  the 
inner  surface  of  the  zygoma,  are  inserted  into  the  coronoid  pro- 
cess and  the  tendon  of  the  temporal  muscle.  Its  action  is  to 
raise  the  jaw  and  help  to  masticate  the  food. 

The  following  objects  lie  upon  the  masseter:  1.  Glandula 
socia  parotidis,  and  parotid  duct :  2.  Transversalis  faciei  artery  : 
3.  Facial  artery  and  vein  :  4.  Branches  of  the  facial  nerve. 

Reflect  the  masseter  from  its  origin  and  turn  it 
downwards.  Observe  the  direction  of  the  super- 
ficial and  deep  fibres,  and  the  tendinous  partitions  which  augment 
the  power  of  the  muscle  by  increasing  it«  extent  of  origin.  The 
masseteric  nerve  and  artery  enter  the  under  smface  of  the  muscle 
near  to  its  posterior  border,  through  the  sigmoid  notch  of  the 
jaw  ;  the  artery  comes  from  the  internal  maxillary,  the  nerve  from 
the  motor  division  of  the  inferior  maxillary. 
Temporal  This  strong  shining  membrane  covers  the  tem- 

poral muscle ;  its  chief  use  being  to  give  additional 
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origin  to  its  fibres.  It  is  attached  above  to  the  temporal  ridge, 
and  increasing  in  thicknese  as  it  descends,  divides  near  the  zygoma 
into  two  layers^  which  are  attached  to  the  outer  and  inner  aurfacea 
of  the  zygomatic  arch.  These  layers  are  separated  by  fat,  in 
which  18  found  a  filament  from  the  orbital  branch  of  the  tiuperior 
maxillary  nerve.  The  density  of  tins  aponeurosis  explains  why 
abscesses  in  the  temporal  fossa  rarely  point  outwards ;  the  pus 
generally  makes  its  way,  beneath  the  zygoma,  into  the  mouth. 

Reflect  the  aponeurosis,  and  notice  that  it  is  separated  from 
the  temporal  muscle,  near  the  zygoma,  by  fat.  The  absorption  of 
this  fat,  and  the  wasting  of  the  muscle,  occasion  the  sinking  of  the 
temple  in  emaciation  and  old  age. 

TmitpoKAL  Thi.H  muscle  arises  from  the  whole  of  the  tem- 

MascLK  poral  fossa  (except  the  malar  surface)  and  the  tem- 

poral aponeurosis.  Its  tibrea  converge  to  a  strong  tendon  which  is 
inserted  into  the  inner  surfac^^,  the  apex,  and  anterior  border  of 
the  coronoid  process. 

The  fibres  of  the  mubcle  converging  from  their  wide  origin, 
under  the  zygomatic  arch,  and  terminate  upon  their  tendon, 
iie  outer  surface  of  which  is  partially  concealed  by  the  insertion 
of  those  fibres  which  come  from  the  temporal  aponeurosis :  remove 
them,  and  see  how  admirably  this  t«ndon  radiates  into  the  muscle 
like  the  ribs  of  a  fan.  Its?  nerves  (two  deep  temporal)  are  branches 
of  tie  inferior  maxillary  (p.  104). 

Between  the  ponterior  border  of  this  muscle  and  the  neck  of 
the  inferior  maxilla,  the  masseteric  nerve  and  artery  pass  to  their 
destination  :  in  front  of  the  muscle,  the  buccal  branch  of  the  inferior 
maxillary  nerve  descends  to  the  buccinator  with  its  companion 
artery. 

PnaiToo-KAx-  Divide  the  zygomatic  arch  on  each  side  of  the 

uj-kBT  RaoioN.  masseter,  and  turn  it  down,  to  expose  the  coronoid 
prooees  of  the  jaw,  the  insertion  of  the  temporal  muscle,  and  the 
loose  fat  which  Burrounds  it.  Next,  saw  through  the  coronoid 
process  in  a  direction  downwards  and  forwards,  so  as  to  include 
the  insertion  of  the  muscle,  and  reflect  it  upwards  without  injuring 
the  subjacent  vessels  and  nerves. 
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To  gain  a  good  view  of  the  muscles,  nerves,  and 
vessels  of  the  pterygo-maxillary  region,  a  portion  of 
the  ascending  ramus  of  the  jaw  must  be  removed  with  a  Hey's 
saw,  as  shown  in  the  diagram  below. 

In  this  region  we  have  to  examine  the  two  pterygoid  muscles, 
tlie  trunk  and  branches  of  the  internal  maxillary  artery,  the  inferior 
maxillary  nerve,  and  the  internal  lateral  ligament  of  the  lower  jaw. 
All  these  structures  are  imbedded  in  loose  soft  fat,  which  must  be 
cautiously  removed  without  injuring  them. 
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rfKUVIiOID   KUSCUtS   AND    INTKIUrAL   KAZILLABT  ARTBRT. 


extkrnal 
Ptrrtooid. 


This  muscle  <iW.«er«  by  two  heads,  one,  the  upper, 
from  the  great  wing  of  the  sphenoid  and  from  the 
ridge  below  it ;  the  lower,  fi-om  the  outer  surface  of  the  external 
pterygoid  plate,  a  few  fibres  taking  origin   from  the  outer  side 
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of  the  tuberosities  of  the  palate  and  superior  maxillary  bones.  It 
is  inserteil  into  the  neck  of  the  jaw,  and  elightly  into  the  border 
of  the  inter-articular  fibro-cartilage  of  the  jaw. 

The  advantage  of  the  insertion  of  some  of  its  fibres  into  the 
inter-articular  cartilage  is,  that  the  cartilage  follows  the  condyle 
in  all  its  movements.  When  the  jaw  ia  dislocated,  it  is  chiefly  by 
the  action  of  this  muscle,  which  draws  the  condyle  forwards  into 
the  zygomatic  fossa ;  the  inter-articular  cartilage  being  dislocated 
with  the  condyle. 

IxTEKNAL  This  muscle  arises  from  the  inner  surface  of  the 

Ptebtooid.  external  pterygoid  plate  of  the  sphenoid  bone,  and 

the  tuberosity  of  the  palate  bone.  It  is  ijiseHed  into  the  inner 
side  of  the  angle  of  the  jaw,  as  high  as  the  dental  foramen. 

Notice  particularly  the  direction  of  thft  fibres  of  the  pterygoid 
muscles.  The  fibres  of  the  external  run  horizontally  outwards 
and  backwards  from  their  origin ;  the  fibres  of  the  internal  run 
downwards,  backwards  and  outwards  from  their  origin.  The 
internal  pterygoid  has  tendinous  septa  like  the  majiseter.  Both 
the  pterygoids  get  their  nerves  from  the  motor  division  of  the 
inferior  maxillary. 

The  pterygoid  muscles  pro<luce  the  lateral  movements  of  the 
jaw  essential  to  the  mastication  of  the  food.  Consequently  they 
are  enormously  developed  in  all  rumiuantSj  and  comparatively 
feebly  in  carnivorous  animals. 

Saw  through  the  neck  of  the  Jaw,  disarticulate 
the  condyle  with  its  fibro-cartilage  from  the 
glenoid  cavity,  and  turn  it  forwards  with  the  external  pterygoid, 
80  that  the  condyle  can  be  replaced  if  desirable-  A  little  dissec- 
tion will  bring  into  view  the  internal  lateral  ligament,  and  the 
internal  maxillary  artery. 

Intkhmal  Max-  This  is  the  larger  of  the  two  terminal  branches 
iLLAST  Abtbby.  ieto  whjch  the  external  carotid  divides  opposite  the 
neck  of  the  jaw.  It  passes  horizontally  forwards  between  the  neck 
of  the  jaw  and  the  internal  lateral  ligament,  then  runs  tortuously, 
in  some  cases  above,  in  others  beneath  the  external  pterygoid, 
enters  the  epheno-maxillary  fossa  between  the  two  heads  of  the 

B  'i 
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INTERNAL   ICAXILLABT   ARTEET. 

external  pterygoid,  and  terminates  by  dividing  into  nnmaioiM 
branches. 

The  course  of  this  artery  is  divided  into  three  stages.  In  the 
first,  the  artery  lies  between  the  neck  of  the  jaw  and  the  internal 
lateral  ligament;  iu  the  second,  it  lies  either  over  or  under 
the  external  pterygoid  ;  in  the  third,  it  lies  in  the  spheno-maxillary 
fossa. 


BRANCHES  OF  THE  INTERNAL  MAXILL.\RY  ARTERY  IX  THE  THREE 
STAGES  OF   ITS   COURSE. 


Bn4xan»  in  tbk  Fiasr 
Staqk. 

a.  Tjnipauic. 

b.  Meningea  media. 

c.  Meaingea  pnrra. 

d.  Inferior  dental. 


Branchss  im  tus  Sxcoxd 
Stags. 


Bjuxcaaa  in  thx  Thikd 

Staok. 


Six  to  the  firo  murrles  of      i.  Soporior  deotal. 


masricatton,  nntnoly : 

e.  Mneseleric 

/.  Anterior  and  posUsrior 

t«mporal. 
ff.  External  and  intcrniil 

pterygoid, 
A.  Buccal. 


;'.  In&a-orbita]. 
i.  Descending  palatine. 
L   Vidian. 

»«.  Ptcrygo-palatine. 
u.  Naaiil  or  spbeao-pala- 
tine. 


Bhanchbs  in  a.  The  ti/mpanic  ascends  belaind  the  artictUation  of 

THB  FniHT  Pakt.  tlio  jaw,  and  passes  through  the  Glaaerian  fissure  to  the 
tympanum.  It  supplies  that  cavity  and  the  membrana  tympani,  and 
anastomoses  with  the  stylo-ma-stoid  and  Vidian  aiieries.  This  artery 
is  not  infrequently  given  off  fiom  a  bmiich  of  tlje  int*?rnal  maxillary 
artery. 

h.  The  midJk  metiingml  artery  ascenda  between  the  two  roota  of 
the  auriculotemporal  nerve,  belli nd  the  external  pterygoid,  and  enters 
through  the  foramen  spinoaum  into  the  cmnium,  where  it  ramifies 
Ijptween  the  dura  matei'  and  the  bones.  Ita  further  course  is  described 
at  p.  12. 

c.  Tlie  menitigea  parva  (not  marked  in  the  plan)  ascends  through  the 
foramen  ovale  into  the  skull,  and  supplies  chiefly  tiie  ganglion  of  the  fifth 
l>Air.     It  often  comes  from  the  meningea  media. 

d.  The  inferior  dental  artery  descenda  behind  the  neck  of  the  jaw  to 
the  dental  foramen,  which  it  enters  with  the  dental  nerve.     It  then  pro- 
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eeeds  ihrongh  a  canal  in  the  diploe  to  the  symphysis,  where  it  minutely 
inoeculatee  with  its  fellow.  In  this  canal,  which  runs  beneath  the  roots 
of  all  the  teeth,  the  artery  gives  branches  which  ascend  through  the  little 
foramina  in  the  £uigs,  and  supply  the  pulp  in  their  interior.  Opposit3 
the  foramen  mentale  arises  the  mental  branch  already  described  (p.  94). 
Before  entering  the  dental  foramen  the  artery  furnishes  a  small  branch — 
mylo-hyoid — which  accompanies  the  nerve  proceeding  to  the  mylo-hyoid 
muscle. 

Bbanchxs  in  e.  The  nuuaeterie  branch  passes  through  the  sigmoid 

TH«  SaooKD  Pabt.  notch  of  the  jaw  to  the  under  surface  of  the  masseter, 
with  the  masseteric  nerve,  and  inosculates  with  the  facial  artery. 
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Fro.  17. 


Third  stage.  Second  itage.  Finit  stage. 

PLAN  OF  INTBBNAL  XAXILLABT   ABTBBT. 


/.  The  anterior  and  posterior  temporal  arteries  ascend  to  supply  the 
temporal  muscle,  ramifying  between  the  muscle  and  the  bone,  one  near 
the  front,  the  other  near  the  posterior  border  of  the  muscle.  They  xx)m- 
municate  with  the  superficial  and  middle  temporal  arteries,  and  with  the 
terminal  branches  of  the  lachrymal  a. 

g.  The  pterygoid  branches  supply  the  internal  and  external  pterygoid 
muscles. 

h.  The  buccal  branch  runs  forward  with  the  buccal  nerve  to  the 
buccinator,  where  it  anastomoses  with  the  facial  artery. 
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Bhanchks  m  t.  The  aitperior  dental  branch  runs  along  the  tuVie- 

niR  TrtinD  P*KT.  roflity  of  the  superior  raaxillai-y  bone,  an«l  sieuds  small 
Hi'teriea  through  the  foramina  in  the  bone  to  the  jiiiljw  of  the  molar  and 
1>iciLspi<l  t«eth.  It  also  supplies  the  gums,  and  the  mucous  membi-ane  of 
the  ftutrum. 

j.  The  iiifra-orbilnl  branch  a6cen«lA  through  the  Bpheuo-maxillary 
lissurt!>  then  runs  forward  along  tlie  inftii-orbitiil  ainal  with  the  »u|ierior 
maxillftry  nerve,  and  emeiga^  upon  the  faoe  at  the  infra  orbital  foi*amen. 
In  the  mfra-orbttal  canal  the  artery  sends  branches  downwards  through 
little  canals  in  the  hone  to  the  incisor  and  canine  teeth,  and  upwarda  into 
the  orbit  to  the  inferior  oblique  and  inferior  rectus.  After  issuing  from 
the  fonimeu  it  sends  iipward  branches  to  the  lacluymal  wic,  and  descending 
bmnches  to  the  upper  lip.  Tlie  former  anastomose  with  the  nasal 
branches  of  the  ophthalmic  and  facial  arteries;  the  latter  with  the 
superior  coronary,  transveiise  fivcial,  and  buccal  arteries. 

k.  The  decceTuhng  jmiathie,  a  liniucli  of  considerable  size,  runs  down 
the  jx)sterior  palatine  camd  with  the  palatine  nerve  (a  branch  from 
Meckel's  ganglion),  and  then  along  the  roof  of  the  hai-d  palate,  towards 
the  anterior  palatine  ctinal,  in  wliich,  much  diminisheii  in  size,  it  inoscu- 
lates on  the  B<)ptum  nasi  with  a  branch  of  the  spheno  j»alatine  artery. 
It  supplies  the  gums,  the  glands,  and  mucous  meuibmne  of  this  part,  and 
furnishes  branches  to  the  soft  palate. 

I.  The  Vidian,  an  insignitianit  branch,  runs  backwards  through  the 
Vidian  canal  with  the  Vidian  nerve,  and  is  distributed  to  the  Eustachian 
tulje,  the  pharynx,  and  the  tympanum. 

TO.  Tlie  ptert/ijo-palatiiie  is  a  small  but  eonstant  branch  which  runs 
backwards  through  the  pterygo-palatine  canal,  and  ramifies  upon  the 
upper  part  of  the  pharjTix  and  the  Eustachiiui  tube. 

fi.  The  nasal  or  sphe-no-palaliiie  branch  enters  the  nose  through  the 
spheno-pilatine  foramen  in  corajmny  with  the  nasal  nerve  from  Meckel's 
(spheno- palatine)  ganglion,  and  ramifies  upon  the  spongy  bones,  the 
ethmoidal  cells,  and  the  antrum.  One  large  branch,  the  artery  of  the 
gfptuvi,  runs  along  the  septum  nasi  towards  the  anterior  palatine  canal, 
where  it  joins  the  descending  palatine  a. 

Observe  that  all  the  branches  of  the  internal  maxillary  artery 
in  the  first  and  third  parts  of  its  course  traverse  bony  canals ;  while 
the  branches  in  the  second  part  go  directly  to  muscles. 

The  intenial  mcuciUary  vein  ia  formed  by  the  veins  correspond- 


INFEBIOB  MAXILLABT  THEKVE.  103 

ing  to  the  branches  of  the  arterj.     As  the  vein  lies  between  the 
Pn»Toon>  temporal  and  external  pterygoid  muscles  it  forms 

Puxua  OF  Vmra.  a  plexus — pterygoid  pltxus — which  communi- 
cates, above,  with  the  cavernous  sinus  by  branches  which  come 
through  the  foramina  at  the  base  of  the  skull ;  in  front  it  communi- 
cates with  the  facial  vein.  It  joins  the  temporal  in  the  substance 
of  the  parotid  gland,  and  thus  communicates  with  the  external 
jugular  vein. 

LmmroBMAx-         This  great  nerve  is  the  largest  of  the   three 
lUABT  Nbbtb  divisions  of  the  fifth   cerebral  nerve.     It  differs 

AMD  BBANcmn.  from  the  other  two  divisions,  i.e.  the  ophthalmic 
and  the  superior  maxillary,  in  that  it  contains,  motor  as  well  as 
sensory  filaments ;  the  motor  being  furnished  by  the  small  non- 
ganglionic  root  of  the  fifth  nerve.  It  is  necessary  to  remember  this 
point  of  its  physiology,  in  order  to  understand  its  extensive  dis- 
tribution ;  for  the  sensory  portion  supplies  the  parts  to  which  it  is 
distributed  with  common  sensation  only,  whilst  the  motor  portion 
supplies  all  the  muscles  concerned  in  mastication. 

The  nerve,  then,  composed  of  sensory  and  motor  filaments, 
emerges  from  the  skull  through  the  foramen  ovale  as  a  thick 
trunk,  under  the  name  of  the  inferior  maxillary.  It  lies  directly 
external  to  the  Eustachian  tube,  and  is  covered  by  the  external 
pterygoid  muscle,  which  must  be  turned  on  one  side  to  expose  it. 
Inunediately  after  its  exit  from  the  skull,  the  nerve  divides  into 
two  parts,  an  anterior,  or  motor  division,  and  a  posterior  or  sen- 
sory division.  From  the  anterior  portion  (chiefly  motor)  are 
derived  branches  distributed  to  the  muscles  of  mastication.  From 
the  posterior  (mainly  sensory)  come  the  following  branches :  the 
auriculo-temporal,  gustatory,  inferior  dental  and  buccal;  there 
are  also  motor  branches  to  the  mylo-hyoid  and  anterior  belly 
of  the  digastricus.  This  apparent  anomaly  will  be  presently 
explained. 


The  branches  to  the  temporal  miiscle,  two  in  number,  anit- 
rwr  and  posterior^  pass  outwards  close  to  tlie  great  wing  of  the 
sphenoid  r>one^  and  ascend  with  the  temporal  arteries  to  the 
muscle. 

The  branch  to  the  maaseter  runs  outwards  above  the  external 
pterygoid,  through  the  sigmoid  notch  of  the  jaw,  to  the  under 
surface  of  the  muscle. 

The  branch  to  the  external  pterygoid  comes»  apparently,  from 
the  buccal  nerve  in  its  passage  through  this  muscle. 

The  branch  to  the  internal  pterygoid  muscle  proceeds  from 
the  inner  nide  of  the  main  trunk,  close  to  the  otic  ganglion,  and 
descending  between  the  internal  pterygoid  and  the  tensor  palati, 
enters  the  inner  aspect  of  the  muscle. 

The  buccal  branch  passes  either  above  or  between  the  fibres  of 
the  external  pterygoid  to  the  buccinator,  where  it  spreads  out  into 
filaments,  which  supply  the  skin,  mucous  membrane,  and  glands 
of  the  cheek  with  common  sensation.  The  motor  power  of  the 
buccinator,  remember,  is  derived  from  the  facial  nerve.  That 
tliis  buccal  branch  la  mainly  sensory  is  proved  by  the  action  of  the 
muscle  still  continuing  when  the  motor  division  of  the  fifth  nerve 
is  paralyned.  The  evidence  is  corroborated  by  a  case  in  which 
this  buccal  branch  proceeded  from  the  second  division  of  the 
fifth   nerve ;    no    communication    being    discovered,   after  very 
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careful  dissection,  between  it  and  the  motor  root  of  the  third 
division.* 

The  auricuUhiemporal  branch  arises  by  two  roots  which  em- 
braoe  the  middle  meningeal  artery  before  it  enters  the  skull.  The 
nerve  runs  outwards  behind  the  external  pterygoid  and  the  neck 
of  the  jaw,  ascends  over  the  root  of  the  zygoma  with  the  temporal 
artery,  and  divides,  like  it,  into  an  anterior  and  a  posterior  branch  : 
these  are  distributed  to  the  skin  of  the  side  of  the  head.    Behind 

Fio.  18. 
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the  condyle  it  sends  filaments  to  the  meatus  auditorius,  to  the 
skin  on  the  outer  aspect  of  the  ear,  and  to  the  articulation  of  the 
jaw.    It  distributes  also  filaments  to  the  parotid  gland,  and  one 

*  Turner,  *  On  the  Variation  of  the  Bnccal  Nenre.'    '  Journal  of  Anat.  and  Phy*.,' 
No.  I.  1866. 
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especially  to  the  upper  division  of  the  facial,  which  endows  it 
with  common  seneibility  :  its  braoches  have  been  described  (p.  95). 
The  inferior  dental  branch  emerges  beneath  the  external  ptery- 
jj;oid,  and  descends  between  the  ramufi  and  the  internal  lateral 
ligament  of  the  jaw  to  the  dental  foramen,  which  it  enters  with 
the  dental  artery.  It  then  runs  in  the  canal  in  the  diploe  of  the 
jaw  and  furnishes  filaments  which  ascend  through  the  canals  in 
the  fangs  of  the  teeth  to  the  pulp  in  their  interior.  Opposite  the 
foramen  mentale  it  divides  into  two  branches,  the  mental  and 
incisor.  Observe  that  the  same  nerve  which  supplies  the  teeth 
supplies  the  gums;  hence  the  sympathy  between  them, 

.  o.  The  mylo-hyoid  brunch,  appareiitty  arising  from  the  dental,  ia 
derived  from  tlie  motor  root  of  the  fiftli,  and  may,  with  careful  dissection, 
be  ti"aoed  to  it.  It  leaves  the  sheath  of  the  inferior  denta!  nerve  near  the 
foramen  in  the  jaw,  ami  runs  in  a  groove  on  the  inner  side  of  the  ramus 
to  the  lower  suifuce  of  the  mylo-hyoid,  which  muscle,  together  with  the 
anterior  portion  of  the  digastricus,  it  supplies. 

h.  The  dental  branches  jmsa  upwards  to  tlie  fangs  of  the  molar  and 
bicnspid  teeth. 

c.  The  incisor  branch  is  the  continuation  of  the  nerve,  and  |Hi8ses  to 
the  aymphyaifi,  supplying  the  canine  aud  iucisor  teeth. 

d.  The  mental  brunch  (sometimes  called  labial)  emerges  through  the 
foramen  mentale,  and  soon  tlivides  into  uumei-ous  branches;  some 
ascend  to  the  lower  lip  Ijeneath  the  depressor  labii  uiferionB,  and  oom- 
niunicate  with  the  facial  nerve ;  others  pass  inwards  to  the  skin  of 
ttie  chin. 

The  gustatory  or  lingual  nerve  lies  at  first  behind  the  external 
pterygoid  m.,  then  descends  obliquely  forwards  between  the  ramus 
of  the  jaw  and  the  internal  pterygoid  m.,  and  subse<]nently  for  a 
sliort  distance  between  the  jaw  and  the  superior  constrictor  of  the 
pharynx.  Here  it  lies  close  under  the  mucous  membrane  of  the 
mouth  near  the  last  molar  tooth  of  the  lower  jaw.  Division  of 
it  in  this  situation  has  relieved  pain  in  cancer  of  the  tongue.  The 
gustatory  n.  then  rests  upon  the  stylo-glossus  and  the  hyo-glossu-s 
m.,  and  after  crossing  Wharton's  duct  passes  to  the  tip  of  the 
tongue. 
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The  nerve  at  first  lies  in  front  of  the  inferior  dental  nerve 
(with  which  it  is  fre<quently  connected),  and  l>eneath  the  internal 
majcillarj  a.  Beneath  the  external  pterygoid  the  gustatory  n.  ia 
joined  at  an  acute  angle  by  the  ck&rda  tt/mpatd  (a  branch  of  the 
facial).  This  branch  emerges  through  the  Glaserian  fissure,  or 
through  a  small  canal  by  the  side  of  it*  and  passing  behind  the 
dental  □.,  meets  the  gustatory,  and  runa  along  the  lower  border  of 
this  nerve  to  join  the  submaxillary  ganglion.  It  is  eventually 
distributed  to  the  lingualia  muscle. 

The  gustatory  in  it-s  course  gives  off: 

a.  Communicating  branches  to  the  hypoglossal  n.,  forming  two  or 
more  loops  at  the  anterior  border  of  the  byo-glossus. 

b.  Branches  to  the  submaxillary  ganglion. 

e.  Braochea  to  tbe  tuucouK  memlinine  uf  the  mouth,  gutun,  and  sub- 
lingual gland. 

d.  Branches  which  f>as8  to  the  impillce  of  the  sides  ami  tip  of  tho 
tongue ;  here  also  we  find  communicationa  l>etween  this  nerve  and  tbe 
hypoglossal. 

Tliis  so-called  ligament  (which  is  nfore  like  a 
layer  of  fascia)  passes  from  the  spinous  process 
of  the  sphenoid  bone  to  the  inner  side  of  the 
foramen  dentale.  Between  tliis  ligament  and  the 
neck  of  the  jaw,  we  find  the  internal  maiillary  artery  and  vein, 
the  aiiriculo-temporal  nerve,  the  middle  meningeal  artery,  tbe 
dental  nerve  and  artery,  and  a  portion  of  the  parotid  glaod. 

At  this  stage  of  the  dissection  you  will  be  able  to  trace  the 
course  and  relations  of  the  internal  carotid  artery.  But  before 
doing  this,  examine  the  several  objects  which  intervene  between 
the  external  and  internal  carotids.  These  are — 1.  The  stylo- 
glossus :  2.  The  stylo-pharyngeus  :  3.  The  gloaso-pharyogeal 
nerve :  4.  The  stylo-byoid  ligament. 

This  arises  from  the  styloid  process  near  the 
apex,  and  the  stylo-maxillary  ligament,  and  is 
inserted  along  the  side  of  the  tongue,  external  to  the  hyo-glossiis. 
Itfl  action  ia  to  retract  the  tongue.  Its  nerve  is  a  branch  of  the 
hypoglossal. 
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gTTLo-  Thifl  arises  from  the  inoer  side  of  the  stjloid 

FHAUTMOKtrs.  pTOcess  Dcar  the  base,  and  is  inserted  into  the 

upper  and  posterior  edges  of  the  thyroid  cartilage.  It  descends 
along  the  side  of  the  pharynx  between  the  superior  and  the 
middle  coustrietors.  Curving  round  its  lower  border  is  seen  the 
gl  laso-pliarjTigeal  nerve.  Its  nerve  comes  from  the  pharyngeal 
plexus.  Its  acticm  is  to  raise  the  larynx  with  the  pharynx  in 
deglutition. 

Between  the  stylo-glosBUS  and  stjlo-pharyngeus,  and  nearly 
parallel  with  both,  is  I  he  styfo-hyoid  UganienL  It  extends  from 
the  apes  of  the  styloid  process  to  the  lesser  comu  of  the  oshyoides. 
It  is  often  more  or  less  ossified. 

The  ascending  palatine  arteiyy  a  branch  of  the  facial  (p.  45), 
runs  up  between  the  stylo-glossua  and  the  stylo-pharyngeus,  and 
divides  into  branches  which  supply  these  muscles,  the  palate,  the 
side  of  the  pharynx,  and  the  tonsils.  It  inosculates  with  th6 
descending  palatine,  a  branch  of  the  internal  maxillary. 

The  gloeso-pharyngeal  nerve  is  observed  curving 
forwards  under  the  lower  border  of  the  stylo- 
pharyngeus  (p.  48).  It  is  one  of  the  divisions 
of  the  eighth  pair,  arises  by  five  or  six  filaments  from  the  resti- 
form  tract  of  the  medulla  oblongata,  leaves  the  skull  through  the 
anterior  part  *>f  the  foramen  jugulare  in  a  separate  sheath  of 
dura  mater,  in  front  of  the  remaining  divisions  of  the  eighth 
pair,  and  descends  between  the  internal  jugular  vein  and  the 
internal  carotid  artery.  It  then  crosses  in  front  of  the  artery  and 
proceeds  along  the  lower  border  of  the  stylo-pharyngeus.  At  this 
point,  it  curves  forwards  over  that  muscle  and  the  middle  con- 
strictor of  the  pharynx,  and  disappears  beneath  the  hyo-glossus, 
where  it  divides  into  its  terminal  branches,  wliieh  supply  the 
mucous  membrane  of  the  pharynx,  the  back  of  the  tongue,  and  the 
tonsils. 

The  glosso-pharyngeal  is  regarded,  at  its  origin,  as  purely  a 
sensory  nerve.  But  soon  after  its  exit  from  the  skull  it  receives 
coramimieations  from  the  facial,  the  pneuraogastric,  and  the 
sympathetic,   so  that  it  soon   becomes   a  compound   nerve  —  '.**• 


Glosso-pha- 
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composed  of  both  sensory  aud  motor  filaments.  At  the  base  of 
the  skull  it  presents  two  ganglia — the  jugular  and  the  petrous 
(ganglion  of  Andersch).  The  branches  given  off  by  these  ganglia 
will  be  dissected  hereafter ;  at  present  the  student  can  only 
make  out  the  branches  which  this  nerve  gives  off  in  the  neck, 
namely : 

CarotuI  branchfs,  which  aurroiuid  the  internal  caxxjtid  arterj-,  and 
communicate  with  the  phalangeal  br-anch  of  the  pneuraogastric  and  with 
the  sympitbetic. 

Pharynijeal  ft^'ajwA^w,  which  fonnbytlie  side  of  the  mhhile  constrictor 
of  the  pharynx,  a  plexus,  the  pharyngeal  plexus,  supplemented  by 
filaments  derived  from  the  pueumogaatric,  tfie  nervua  accessoriua,  the 
external  laryngeal,  aud  the  sympathetic.  Ite.  branches  supply  the 
constrictor  muscle;)  and  the  mucous  membrune  of  the  pharynx,  the 
back  of  the  tongue,  and  the  tonsils. 

Muscular  branches  wliich  enter  tlie  atylo-pLai'yngeus  m. 

Tonsillar  branc/ifs  which  are  given  to  the  suft  palate  and  the  tonsils 
forming  a  plexus  (circulus  tonsillariB). 

Liivjurd  branchea,  which  arc  disti-ibutod  to  the  base  and  lateral 
aspects  of  the  tongue. 

The  styloid  process  must  now  be  cut  through  at  it^  base,  and 
turned  forwards  with  the  muscles  arising  from  it.  The  internal 
carotid  artery  will  thus  be  exposed  in  the  cervical  region,  as  far  as 
the  carotid  canal.  The  part  of  the  artery  contained  within  the 
carotid  canal  will  be  described  hereafter. 

The  internal  carotid  artery  proceeds  from  the 
Cabotio  Abtbat.  bifurcation  of  the  common  carotid  at  the  upper 
border  of  the  thyroid  cartilage,  and  ascends  to  the 
base  of  the  skull  by  the  aide  of  the  pharynx,  close  to  the  trans- 
verse processes  of  the  three  upper  cervical  vertebrae.  It  enters 
the  skull  through  the  carotid  canal  in  the  temporal  bone,  runs 
tortuously  by  the  side  of  the  body  of  the  sphenoid,  and  tenninates 
ia  branches  which  supply  the  orbit  and  the  brain.  In  the  cervical 
part  of  its  course,  it  is  situated  immediately  to  the  outer  side  of 
the  external  carotid  artery,  behind  the  inner  border  of  the  etemo- 
mastoid.    It  soon  gets  beneath  the  external  carotid,  and  lies  deeply 
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seated  by  the  Bide  of  the  pharynx  and  tonsil.  It  lies  upon  the 
rectus  capitis  anticus  major,  the  superior  laryngeal,  sympathetic, 
and  pneumogastric  nerves.  It  is  crossed,  successively,  by  the 
hypoglossal  nerve^  the  occipital  artery,  the  digastricus  and  stylo- 
hyoid muscles  ;  higher  up  it  is  crossed  obliquely  by  the  styloid 
process,  the  stylo-glossus  and  stylo-pharyngeus  muscles,  by  the 
glosso-pharyngeal  nerve,  and  the  stylo-hyoid  ligament,  all  of 
which  last-named  structures  intervene  between  it  and  the  external 
carotid.  On  the  outer  side  of  the  artery  is  the  internal  jugular 
vein ;  and  on  the  inner,  the  pharynx,  the  tonsil,  and  the  ascending 
pharyngeal  artery. 

The  most  important  relation  of  the  artery,  in  a  surgical  point 
of  view,  is,  that  it  ascends  close  by  the  »ide  of  the  pharynx  and 
tonaiL  In  opening  an  abscess,  therefore,  near  the  tonsil,  or  at 
the  back  of  the  pharynx,  be  careful  to  introduce  the  knife  with 
itfl  point  inwards  towards  the  mesial  line :  observe  this  caution 
the  more,  because,  in  some  subjects,  the  internal  carotid  makes  a 
curve,  or  even  a  complete  curl  upon  itself,  in  its  ascent  near  the 
pharynx.  In  such  cases  an  undue  deviation  of  the  instrument  in 
an  outward  direction  would  injure  the  vessel. 

A9CK>rDixo  This  artery  generally  arises  from  the   external 

Phabtnqbai.  carotid  about  half  an  iuch  above  the  angle  of  the 

Abtbrt.  common  carotid.     It  ascends  iu  a  straight  course 

between  the  internal  carotid  artery  and  the  side  of  the  pharynx, 
towards  the  base  of  the  skull,  resting  upon  the  rectus  capitis 
anticus  major.  It  gives  off  branches  which  supply  the  pharynx, 
the  tonsil,  the  Eustachian  tube,  and  the  muscles  in  front  of  the 
spine.  A  very  constant  branch,  the  palatine^  runs  down  with  the 
levator  palati,  above  the  superior  constrictor  of  the  pharynx,  and 
supplies  the  soft  palate.  It  also  sends  email  meningeal  branches 
to  supply  the  dura  mater ;  one  of  which  ascends  through  the 
foramen  lacerum  medium,  another  through  the  foramen  jug^lare 
with  the  internal  jugular  vein. 

Pkbumooastbic  The  pneumogastric  nerve  is  the  largest  and 

NmKVH.  longest  of  the  three  divisions  of  the  eighth  pair  of 
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cerebral  nerves.  It.  arises  from  the  medulla  obiong-uta  by  a  series 
of  roots,  twelve  to  fifteen  in  number,  along  the  restiform  tract. 
It  passes  out  of  the  akull  in  a  common  sheath  with  the  nerviiB 
accessoriuB  through  the  foramen  jugulare. 

Leaving  the  skull  at  the  foramen  jugulare,  the  nerve  descends 
in  front  of  the  cervical  vertebrte,  lying  successively  upon  the 
rectus  capitis  anticus  major  and  the  longus  colli.  In  the  upper 
part  of  the  neck  it  is  situated  behind  the  internal  carotid  artery : 
lower  down,  it  lies  between  and  behind  the  common  carotid  and 
the  internal  jugular  vein.  It  enters  the  chest,  on  the  right  side, 
crossing  in  front  of  the  subclavian  artery  nearly  at  a  right  angle  ; 
on  the  left,  running  nearly  parallel  with  it. 

In  their  course  through  the  chest,  the  pneumogastric  nerves 
have  not  similar  relations.  The  right  nerve  ties  beneath  the  subchv- 
vian  vein,  and  then  descending  behind  the  right  brachio-cepbalic 
vein  by  the  side  of  the  trachea,  is  continued  behind  the  right 
bronchus  to  the  posterior  part  of  the  oBsophagua.  'Die  left  nerve 
passes  behind  the  left  brachio-cepbalic  vein,  then  crosses  in  front 
of  the  arch  of  the  aorta,  and  behind  the  left  bronchus  to  the 
anterior  part  of  the  oesophagus.  Both  nerves  subdivide  on  the 
oesophagus  into  a  plexus  ;  the  right  nerve  forming  the  posterior 
(esophageal  plexus^  the  left  the  anterior.  Each  plexus  again 
collects  its  fibres  together  to  form  a  single  trimk  :  thus  two  main 
nerves  are  formed  which  pass  with  the  oosopbagus  through  the 
diaphragm;  of  tliese  the  right  is  distributed  over  the  posterior, 
the  left  over  the  anterior  surface  of  the  stomach.* 

In  their  long  course  from  the  medulla  oblongata  to  the  abdo- 
men, the  pneumogastric  nerves  supply  branches  to  most  important 
organs ;  namely,  to  the  pharynx,  the  larynx,  the  heart,  the  hmgs*, 
the  oesophagus,  the  stomach,  and  the  liver. 

Within  the  foramen  jugulare  a  small  ganglion — ganglion  of 
the  root — (Arnold'^s  ganglion)  is  situated  upon  the  pneumogastric 

*  Th«  diflTerencei  in  tlio  coune  and  de«lination  of  the  right  nnd  the  left  pneumo- 
gastric nonrea  mny  bo  explained  io  (be  proceM  nf  deTelopmoot.  The  Htudcnl  it 
therefore  referred  to  irorka  which  treat  uf  thii  subjccl. 
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nerve,  and  is  joined  by  a  branch  from  the  nervus  accessorius. 

This  ganglion  will  be  described  hereafter.  Alx)ut  half  an  inch 
Ijelow  the  preceding  the  pneumogastric  nerve  swells  out,  and  forms 
a  second  ganglion — ganglion  of  the  trunk — (inferior  ganglion)  of 
a  reddish-grey  colour.  This  ganglion  occiipiea  about  an  inch  of 
the  nerve,  but  does  not  involve  the  whole  of  its  fibres ;  the  branch 
from  the  spinal  accessory  not  being  included.  It  is  united  to  the 
hypoglossal  nerve,  from  which  it  receives  filaments.  It  also 
receives  filaments  from  the  first  and  second  spinal  nerves,  and  from 
the  superior  cervical  ganglion  of  the  sympathetic. 

Thus,  the  pneumogastric,  at  its  origin  probably  a  nerve  of 
sensation  only,  becomes^  in  consequence  of  the  connecting  filaments 
from  these  various  branches,  a  compound  nerve,  and  in  all  respects 
analogous  to  a  spinal  nerve. 

The  branches  of  distribution  of  the  pneumogastric  are : 

a.  The  auricular  (Arnold),  which  cannot  at  present  be  seen, 
will  be  made  out  in  the  dissection  of  the  eighth  pair  at  the  base 
of  the  skull, 

h.  The  pharyngeal  arises  from  the  upper  part  of  the  ganglion 
of  the  trunk,  and  descends  either  in  front  of  or  behind  the  inter- 
nal carotid.  The  nerve,  after  passing  the  inner  side  of  the  internal 
carotid^  divides  into  branches,  which  with  the  other  filaments 
(described  p,  109)  upon  the  middle  constrictor  muscle  form  the 
pharyngeal  plexus.  From  this  plexus  branches  are  distributed 
to  the  muscles  and  the  mucous  membrane  of  the  pharynx. 

c.  The  superior'  laryngeal,  derived  from  the  middle  of  the 
ganglion    of   ihe  trunk,  descends    behind  the    internal   carotid,^ 
and  divides  into  two  branches,  the  internal   and    the    external 
laryngeal. 

The  internal  laryngeal  passes  to  the  interval  between  the  oe  byoides 
and  the  thyroid  cartilage,  and  enters  the  larynx  (with  tlie  superior 
laryngeal  a.),  tbi'ough  the  thyrohyoid  membrane  to  be  distributed  to  the 
mucous  membrane  of  the  Iflrym  and  epiglottis.  The  external  lari/ngecU, 
tlie  smaller,  gives  ofif  some  brandies  to  the  pharyngeal  plexus  and  the 
inferior  constrictor,  and  then  des($eads  beneath  the  depreaaora  of  the  os 
hyoidea  to  supply  the  crico-thyroid  muscle. 


PNEUMOGASTRIC    NERVB, 


113 


(/.  The 


lul  cardiac  branches. 


ceit'icac  caraiac  orancnea,  upper  and  lowei\  descend 
l>ehind  the  sheath  of  the  carotid  artery  to  the  cardiac  plexus.  The 
?(jD»/>(fr  hranch  is  small  and  pr<»ceeds  from  the  ganglion  of  the  trunk  ; 
the  loicer  comes  from  the  trunk  of  the  pneumo^attrio  before  it 
entei's  the  chest.  Subsequently,  the  right  lower  cardiac  nerve 
descends  with  the  innominate  artery  to  join  thi.^  dee))  cardiac  plexus ; 
the  left  passes  over  the  ai-eh  of  the  aorta  to  join  the  superficial 
cardiac  plexus. 

«,  The  inferior  or  recurrent  lixri/nge(d.  nervv  tump,  on  the 
ri«;ht  side,  under  the  subclavian  artery  {p.  CI),  and  ascenda 
itbliquely  inwards  to  the  larynx  behind  the  common  carotid  and 
the  inferior  thyroid  arteries:  it  lies  snbse(|uently  behind  the 
trachea.  Ou  the  left  side,  it  turns  under  the  arch  of  the  aorta, 
just  on  the  outer  side  of  the  remains  of  the  'ductus  arteriosus;' 
after  which  it  runs  up  between  the  trachea  and  tlu"  ajsopbaj^us.  Ou 
both  sides  the  nerves  enter  the  larynx  beneath  the  lower  border 
of  the  inferior  constrictor,  and  supply  a!l  the  intrinsic  muscles 
of  the  larynx,  except  the  crico-thyroid.  These  nerves  as  they 
turn  under  their  respective  vessels  give  oft'  branches  to  the 
deep  cardiac  plexus. 

The  remaining  branches  of  the  pneumogastrio  nerve  to  the 
lungs,  heart,  cesophagus  and  stomach  will  be  examined  in  the 
dissection  of  the  chest. 

Spinal  Acces-  The  Spinal  accessory  nerve  issues  thruugh  tlie 

soHT  Nkrvk.  anterior  part  of  the  foramen  jugulare,  in  a  sheath 

of  dura  mater  common  to  it  and  the  pneumoga-stric  nerve.  It 
arises  by  numerous  filaments  from  the  medulla  oblongata,  below 
the  pneiimogustric,  and  from  the  lateral  column  of  the  spinal 
cord  as  low  duwn  as  the  sixth  cervical  vertebra.  Theso  roots  con- 
verge to  the  jugular  foramen,  where  the  nerv'e  consiets  of  two 
portions:  one  of  which,  the  internal  or  accessory,  joins  the 
pneumogastric  ;  the  other,  the  eirternal  or  spinal,  is  distributed 
to  muscles. 

The  accessory  part,  within  the  foramen  jugulare,  sends  one  or 
more  filaments  to  the  ganglion  of  the  root  of  the  pin-umogastric. 
It  lies  close  to  the  pneumogastric  nerve  at  the  ganglion  of  the 
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trunk,  and  is  finally  incorporated  with  the  nerve  below  tl«e 
ganglion. 

The  epinal  paH  separates  from  the  accessory  part  below  the 
foramen  jugulate.  It  then  takes  a  curved  course  backwards  and 
outwards,  lying  in  front  of  the  transverse  prttcess  of  the  atlas, 
and,  after  supplying  the  sterno-mastoid  muscle,  is  distributed  to 
tlie  trapezius. 

HtpooLossAL  This  nerve  passea  through  the  anterior  condy- 

Nkktm.  lojj  foramen  in   two  fasciculi  which  join  outside 

the  skull.  The  nerve  comes  forward  between  the  internal  jugu- 
lar vein  and  the  internal  carotid  artery,  and  then  winds  round 
the  occipital  artery.  Its  further  course  has  Ijeen  described 
(p.  49). 

At  the  Ijase  of  the  skull  it  gives  off  several  fihimenta  which 
connect  it  with  the  ganglion  of  the  trunk  of  the  pneumogastric 
nerve.  These  two  nerves  are  sometimes  almost  inseparably 
united.  It  gives  off  also  several  delicate  filaments  to  the  superior 
cervical  ganglion  of  the  sympathetic,  and  communicates  with 
the  loop  formed  by  the  first  two  spinal  nerves  in  front  of  the 
atlas. 

SYMPATttKTic  Now  examine  the  cervical  ganglia  of  the  sym- 

^™^''  pathetic  system  of  nerves.     This  *sy«tem'  consists 

of  a  series  of  ganglia  arranged  on  each  side  of  the  spine,  from  the 
first  cervical  to  the  hist  sacral  vertebra.  The  successive  ganglia 
of  the  same  side  are  connected  by  intermediate  nerves,  so  as  t^i  form 
a  continuous  cord  on  each  side  of  the  spine  :  this  constitutes  what 
is  called  the  trunk  of  the  sympathetic  system,  and  is  connected 
with  all  the  spinal  nerves.  Its  upper  or  cephalic  extremity  enters 
the  cranium  through  the  carotid  canal,  surrounds  the  internal 
carotid  artery,  couuuunicates  with  the  third,  fourth,  fiftli,  and 
fiiith  cranial  nerves,  and  joins  its  fellow  of  the  opposite  side  upon 
the  anterior  communicating  artery.*  Its  sacral  extremity  joins 
its  fttllow  by  means  of  a  little  ganglion  impar^  situated  in  the 
mesial  line,  upon  the  coccyx. 


*  Hnti  is  tiiuated  tht  so-called  ganglion  of  Ribu. 
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The  ganglia,  as  already  atated,  are  connected  with  the  spinal 
nerves;  this  connection  takes  place  by  two  filaments — one  of 
white  nerve-fibre  which  passes  firom  the  spinal  nerve  to  the 
ganglion^  the  other,  of  grey,  from  the  ganglion  to  the  spinal 
nerve. 

The  different  portions  of  the  sympathetic  gangliated  cord 
receive,  respectively,  the  distiuguidhing  names  of  the  cervical, 
dorsal,  lumbar,  and  sacral.  At  present  we  have  only  to  consider 
the  cervical   portion  of  it. 

To  expose  the  cervical  portion  of  the  sympathetic,  the  internal 
carotid  artery,  the  pneumogastric,  glosso-pharyngeal,  and  hypo- 
glossal nerves  should  be  cut  throjigh  near  the  Ijase  of  the  skull  ; 
then  by  careful  dissection  the  superior  cervical  ganglion  can  be 
traced  out. 

CERTitAL  r.AN-  ^^  ^-^^  ccrvical  portion  of  the  sympathetic  are 
oLiA  OF  Sympa-  three  ganglia,  named  from  their  position,  superior, 
TKBTic.  middle,  and  inferior. 

The  superior  cen^ical  ganglio-it^  the  largest  of  the  three,  is 
situated  near  the  l>ase  of  the  skull,  opposite  the  second  and 
third  cervical  vertebrae,  and  lies  behind  and  on  the  inner  side  of 
the  internal  carotid  artery,  upon  the  rectus  capitis  anticus  major. 
It  is  of  a  reddish-grey  colour  like  the  other  ganglia,  of  an  elongated 
oval  shape,  varying  in  length  from  one  to  two  inches.  To  facili- 
tate the  description  of  its  several  branches  we  divide  them  into 
— 1st,  those  which  are  presumed  to  connect  it  with  other  nerves  ; 
and  2ndly,  those  which  originate  from  it. 

It  is  then  cunnected  l>y  branches  as  follow  : — 

a.  "With  each  of  the  four  Hpj>er  spinal  nerves. 

b.  With  the  hypoglossal,  with  both  ganglia  of  the  jiueunaogastric,  aud 
with  the  gloiiso-phAiyiigeal. 

c.  Its  important  cranial  branch  runs  with  the  iateraat  carotid  a.  iiitu 
the  carotid  canal  of  the  tem{>or»l  Ijone,  and  there  divides  into  two  an 
outer  and  an  inner.  Now  this  outer  bninch  accompanies  the  artery 
through  it«  bony  canal,  ramifiea  upon  it  by  the  side  of  the  body  of  the 
sphenoid,  and  so  constitutes  the  '  CAHorrD  Plkxus.'  From  this  outer 
branch  ft  filament  pi-oceeds  to  the  Gasserlati  ganglion,  another  to  the  sixth 

I  2 
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cranial  nerve ;  a  third  joins  tlie  great  petrosal  l>r!uicli  of  tbe  facial,  and 
forms  tlie  Vidian  nerve.  The  inn^r  Ihninch,  ninuing  on  with  tlie  artery 
to  the  cavoraous  sinus,  there  fonns  another  plesus,  called  from  its  posi- 
tion the  *  Cavernous  Plexus.'  Xlere  the  sjanpathetic  is  seen  to  com- 
mimifate  with  the  tliii-d,  the  fourth,  and  the  ophthalmic  branch  of  the 
fifth  ci-auial  n.  Lastly,  from  hoth  these  plexuses  aecondai-y  plexuses 
procee<l,  of  which  the  minute  filaments  ramify  on,  and  supply  the  coats 
of,  the  terminal  brunches  of  the  internal  carotid. 

(/.  With  the  several  ganglia  of  the  sympathetic  system  about  the 
head  luid  uwk  ;  namely,  the  ophthalmic,  spheuo-pahttine,  otic,  and  eub- 
maxillary. 

The  bnuiches  wliich  it  distributes  ai-e — 

e.  Nerves  to  t/ie  Iltart. — One  or  more  (superior  caixliac)  descend 
behind  the  sheath  of  the  carotid  in  fi-ont  of  the  inferior  thjToid  artery  and 
i-eciiri-ent  laryngeal  nerve,  and,  entering  the  chest,  join  the  Huperficial  aud 
deep  caitUac  plexuses. 

/.  Nerves  to  the  Pharynx. — These  join  the  pharyngeal  [ilextis  on  the 
]niddle  constrictor  of  the  pharynx. 

J/.  N^ervcs  to  tfi«  Blood -vesstiit. — These  ncrve.«;,  named  on  account  of 
their  delicacy  nervi  molies,  ramify  around  the  external  cai'otid  artery  and 
its  branches. 

The  TTiiddle  cervical  ganglion  is  something  less  than  a  barley- 
corn in  size.  It  is  situated  behind  the  carotid  sheath,  about  the 
fifth  or  eixth  cervical  vertebra,  near  the  inferior  thyroid  artery. 
It  receives  branches  from  the  fitlb  and  sixth  spinal  nerves,  and 
givea  ofiF — 

a.  Branchea  to  tfie  Thyroid  Bodif. — These  accompany  the  inferior 
thyroid  artery,  and  join  the  external  and  i-ecwrrent  laryngeal  nerves. 

h.  Branch  to  the  Heart. — This  (middle  cardiac)  nerve  uswally  de- 
scends, on  the  right  side,  in  front  of  the  subclavian  artei-y  into  the  cheat, 
where  it  lies  on  the  trachea.  It  ia  Joined  by  some  cardiac  filaments  from 
the  reciirrent  laryngesd  nerve,  and  joins  the  deep  cardiac  plexus.  On 
the  left  side,  thta  cardiac  nerve  lies  between  the  cai-otid  and  Bubclavian 
arteries. 

In  cases  where  the  middle  cervical  ganglion  is  absent,  the  pre- 
ceding nerves  are  supplied  by  the  sympathetic  cord  connecting  the 
yuperior  aud  inferior  ganglia. 
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The  inferior  cervical  ganglion  is  of  considerable  size,  and 
is  situated  in  the  interval  between  the  transverse  process  of 
the  seventh  cervical  vertebra  and  the  first  rib,  immediately 
behind  the  vertebral  artery.  It  receives  branches  from  the 
seventh  and  eighth  spinal  nerves,  and  others  which,  descending 
from  the  fonrth  fifth  and  sixth,  through  the  foramina  in  the 
transverse  processes  of  the  vertebrae,  form  a  plexus  around  the 
vertebral  arteiy. 

The  branches  which  it  gives  off  are — 

a.  Inferwr  Cardiac  Nerve. — This  communicates  with  the  recurrent 
laryngeal  and  middle  cardiac  nerves,  and  joins  the  cardiac  plexus  beneath 
the  arch  of  the  aorta. 

b.  Nerves  to  tfie  Blood-vesaela. — These  ramify  around  the  vertebral 
and  subclavian  arteries. 
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BEroRE  the  several  organs  containtjd  in  the  thorax  are  oxaminod, 
the  student  should  have  some  knowledge  of  its  framework.  The 
true  ribs  with  their  cartilages  describe  a  series  of  arcs  increaping 
in  length  from  above  downwards,  and  form,  with  the  dorsal  ver- 
tebrae behind,  and  the  sternum  in  front,  a  barrel  of  a  conical  shape, 
broader  iu  the  latt^ral  tlian  in  the  antero-posterior  diameter.  The 
base  is  closed  in  the  recent  state  by  a  muscle,  the  diaphragm, 
which  forms  a  muscular  partition  between  the  chest  and  the 
abdomeu.  This  partition  is  arched  upwards,  so  that  it  constitutea  a 
vaulted  floor  for  the  chest,  and  by  its  capability  of  alternately  falling 
and  rising,  it  increases  and  diminishes  the  capacity  of  the  thorax. 
The  spaces  between  the  ribs  are  occupied  by  the  intercostal 
muscles.  In  each  intercostal  space  there  are  two  layers  of  these 
muscles  arranged  like  the  letter  X.  The  fibres  of  the  outer  layer 
run  obliquely  from  above  downwards  and  forwards ;  those  of  the 
inner  layer  in  the  reverse  direction. 

Such,  in  outline^  is  the  framework  of  the  thorax,  which  con- 
tains the  heart  with  its  large  vessels  and  the  lungs.  Its  walls  are 
composed  of  different  structures — bone,  cartilage,  mnscles  and 
ligaments,  whi.cli  fulfil  two  importa.nt  conditions:  Ist^  by  their 
solidity  and  elasticity  they  protect  the  important  organs  contained 
in  the  thorax ;  2ndly,  by  their  alternate  expansion  and  contraction 
they  act  as  mechanical  powers  of  respiration.  For  they  can  in- 
crease the  capacity  of  the  chest  in  three  directions :  in.  height,  by 
the  descent  of  the  diaphragm  ;  in  width,  by  the  rotation  of  the 
ribs;  and  in  depth,  by  the  elevation  of  the  sternum. 

EoutfSARiEs  or         The   upper   opening  of  the    osseous  thorax  ia 
TaRTuoiujE.  bounded  posteriorly  by  the  body  of  the  first  dorsal 
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vertebra,  laterally  by  the  first  ribs,  and  in  front  by  the  upper 
border  of  the  manubrium  stftrni.  The  aperture  gives  passage  to 
the  trachea,  the  cesophagus,  the  Lirge  vessels  of  the  head  and  neck 
and  upper  extremities,  viz.,  the  innominate,  the  left  carotid  and 
subclavian  arteries,  with  the  left  innominate  and  right  sid)cla\nan 
and  internal  jugular  veins,  the  superior  intercostal  and  internal 
mammary  arteries,  tlie  middle  thyroid  veins,  tlie  stenio-hyoid, 
ptemo-thyroid  and  longus  colli  muscles,  the  pneumogastric,  the 
left  recurrent  laryngeal,  the  phrenic  and  the  sympathetic  nerves ; 
the  cardiac  branches  of  the  sympathetic,  and  the  cardiac  branches 
of  the  pneumogastric  ;  also  to  the  first  dorsal  nerve  as  it  passes 
up  to  join  the  brachial  plesus,  the  thoracic  duct,  the  thymus  gland 
(in  early  life),  and  lastly  to  the  apices  of  the  lungs,  which,  with 
their  pleural  coverings,  rise  up  on  each  side  into  the  neck  for  about 
one  inch  and  a  half  above  the  first  rib ;  the  interspaces  between 
these  various  structures  being  occupied  by  a  dense  fibro-cellular 
tissue. 

The  base  of  the  thorax,  formed  by  the  diaphragm,  descends  in 
front  (in  the  dead  subject)  on  the  right  side  as  low  as  the  upper 
border  of  the  fifth  rib  ;  on  the  left  as  low  as  the  upper  border  of  the 
sixth  rib,* 

The  chest  of  the  female  differs  from  that  of  the  male  in  the 
fnltowing  points; — Its  general  capacity  is  less:  the  sternum  id 
shorter ;  the  upper  opening  is  larger  in  proportion  to  the  lower ; 
the  upper  ribs  are  more  moveable,  and  therefore  permit  a  greater 

•  Thiit  the  ntudeul  may  hnre  some  knowledge  of  the  diameters  of  Ihe^heet  at  dif- 
fereol  eitnatiouB,  the  folIuwiDg  meosareinenta  have  been  taken  from  a  weLl-articuliited 
iruilt)  »k«'li)ton  of  the  avonige  height :— Tho  atticro-poiierior  diameter  ftl  the  upper 
opening  of  the  thorax  is  2^  inches,  at  the  &rticulatiun  of  the  manubrium  with  (ha 
gladiolu  it  is  4^  incbefl,  and  at  the  junction  of  the  gladioluH  with  iha  cnsiforni  cnrti- 
]ag«  it  has  increa-ted  lo  6§  inclies.  The  traiuv«rte  diameter  of  the  upptr  opening 
wt»  found  to  be  4|  inches;  between  the  B«cond  rfba,  7  inches;  between  the  third, 
8^  inches ;  the  diameter  iocreases  in  regolar  proportion  as  far  as  the  ninth  rib,  where  it. 
■ttains  a  meiuitirement  of  10§  inches;  below  this  it  graduatlj  decrease*.  The  articula- 
tion of  the  manubrium  and  the  gladiolus  is  on  a  level  with  the  fourth  ilorsal  vertebra  ; 
the  junction  of  the  eusiforni  cartiUigowith  thegladioliu  is  on  a  level  with  the  border  of 
the  ninth  or  tenth  dorsal  vertebra ;  and,  laetlj,  the  upper  border  of  the  nmnubriuui 
corro«ponds  to  the  second  dorsal  vertebra. 
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eulargement  of  the  chest  at  its  upper  pait,  in  adaptation  to  th^ 
condition  of  the  abdomen  durinjjf  pregnancy. 

An  opening  must  l>e  made  into  the  chest, 
l>y  carefully  removingr  the  upper  four-fiftlia 
of  the  sternum,  and  the  cartilages  of  all  the  true  rih.-i.*  In 
doing  lliis,  eare  must  be  taken  not  to  wniuul  the  pleura,  which 
is  elosely  connected  with  the  cartilages.  On  one  side  the 
internal  mammary  artery  should  be  dissectetl ;  on  the  other,  re- 
mo  veil. 

In  the  dissection   of  the  chest  let  us  take  the  parts  in  the 
following  order : — 

1.  TrlingiilirriK  stcnii.  iFith  i\io  internal  muTnmnrr  artcrj-. 

2.  Moiiiaslina.  unterior,  middla,  und  p<jstcrior. 

3.  Riglit  and  left  bmchio-crphnlio  veins  and  (.iipuri''r  ven:i  caA-ii, 

4.  Course  and  rclatioiwi  of  the  arch  of  thi)  aorta. 

5.  The  throe  great  branohos  of  the  arch. 

6.  Course  of  th<>  phrenic  nerves. 

7.  P'sition  and  rt^laiiona  of  ttie  iieart. 

8.  Pericafdium. 

9.  Plenrsi. 

10.  Ponilion  aiul  form  of  the  lungs. 

11.  Posterior  niedinaMnnm  and  iV*  ennfenf.s;  namely,  thpnort.a,  the  thoracic  diipf, 

the  vena  nijjjas,  tho  (Bsophitgii!>,  sind  pnGunxiga.ttric  ourve*. 

12.  Sympathetic  nerve. 

13.  Intercostal  jnusdes,  veewU  nui  nerreB. 

14.  Nerves  of  the  heart ;  cardiac  plexas^cs). 


TRtAKaiTLAtll^ 

Stekni. 


On  the  under  surface  of  the  sternum  and  carti- 
lages of  the  ribs  is  a  thin  flat  mu«:le,  named  the 
tri<i7iyularis  deT^iL  It  arises  from  the  ensiform  cartilage,  the 
lower  part  of  the  sternum,  and  the  cartilages  of  one  or  two  lower 
true  ribs,  and  is  inaerted  by  digitations  into  the  cartilages  of  the 
true  ribs  from  the  sixth  to  the  second  :  its  fibres  ascend  outward* 
to  their  insertion.  Thia  muscle  is  evidently  a  continuation  up- 
wards of  the  anterior  portion  of  the  trans versalia  abdominis.      Its 

*  Those  who  are  more  proflfipnt-iti  dissoction  should  not  remove  the  wlmle  of  the 
Rt^nium,  tut  leave  a  qunrtef  of  an  inch  of  its  upper  purt  with  the  first  rib  nttai'hed  to 
it.  Thi<i  portion  srrvf>»  na  a  valuable  InDdmnrk,  although  it  obstnicts,  to  a  certain  ex- 
teat,  the  view  of  the  subjucent  resseU. 
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action  id  to  depress  the  costal  cartilages,  and  thus,  on  emergency,  it 
acta  in  expiration.  Its  nerves  come  from  the  intercostal  nerve*!, 
its  art^eries  from  the  internal  mammary. 

IirrraNAL  Mam-         This  artery  is  given  off  from  tiie  suhclavian  in 
MART  Arthry.  the  first  part  of  its  coui'se.     On  entering  the  chest 

it  lies  l^etween  the  cartilage  of  the  first  rih  and  tlie  phnira  and  is 
crossed  by  the  phrenic  nerve.  It  then  descends  perpendicularly, 
alvout  half  an  inch  from  the  sternum,  between  the  cartilages 
of  the  ribs  and  the  triangularis  8terni,  as  far  as  the  seventh 
costal  cartilage,  where  it  divides  into  two  branches,  the  wustytdo- 
phrenic  and  the  mtperior  epigastric.  The  hitter  branch  then 
enters  the  wall  of  the  abdomen  behind  the  rectus  abdominis, 
and  finnlly  inosculates  with  the  epigastric  (a  branch  of  the 
external  iliac).  The  branches  of  the  internal  mammary  are  as 
follows:  — 


o.  Arteria  eonu*  n«rv%  phrenici. — A  very  slender  artery,  which 
occonipanies  the  phrenic  nerve  to  the  diiiphnigin,  and  anastomoses  with 
t}ip  i>hrenic  bninches  of  the  ftbdoiiiiniil  aorta.. 

b.  MeJiastinnl  mitf  thifmic. — Tliese  braiichea  supply  the  cellulnr 
tisBue  of  the  nuteiior  mediastinum,  the  |)erieardinm,  ami  the  tciauKidiiiw 
sternl.  The  thymic  ai'e  only  viaihle  in  childhood,  and  disapjwar  with  the 
thymiiH  ghtnd. 

c.  Anterrinr  iiUn-coMol. — Two  forench  miercostal  space  are  distributed 
to  the  five  or  six  iipjier  inten-oRtal  spaces.  They  lie  at  first  t)etween  the 
pleura  and  the  internal  intercost^il  muscle,  and  aubfM?qnontly  Vjetweeu  the 
two  intercostala.  Tljey  inoHCidate  w^ith  the  iutercostfil  arteries  from  the 
aort.'i. 

d.  Perforating  arteries,  wliich  pass  through  the  same  numlH?r  of 
iuteivostat  spaces  as  the  preceding  brniichos,  and  supply  the  jjectoral 
muscle  and  skin  of  the  chest.  In  t!je  female  they  are  of  lai-ge  size,  to 
supply  the  miitnmiiry  gland. 

e.  The  ■mvscuto-p/ir<^iic  hraneh  nins  outwards  behind  the  cartilaffes 
of  the  false  ribs,  and  terminates  near  the  last  intercostiil  sjiace.  It  sii|>- 
plie^  small  bnuiches  to  the  diaphi'agm,  to  the  sixth,  seventh,  and 
sometimes  tlie  eighth  intercostal  spact^s. 

Two  venae  comites  accompany  the  artery,  and  form  a  single 
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trunk  at  the  upper  part  of  the  chest,  which  terminates  in  the 
bnichio-cephalic  vein  of  its  own  side. 

Lymphatic  There   are   several   lymphatic   glands   in   the 

GijU4t>8.  neighbourhood  of  the  interniLl  mammary  artery. 

They  receive  the  lymphatics  from  the  inner  portion  of  the  mam*, 
mary  gland,  from  the  diaphragm,  and  the  upper  part  of  the  abdo- 
minal wall.     In  diseasse  of  the  inner  portion  of  the  mamma,  these 
glands  may  enlarge  without  any  enlargement  of  those  in   the 
axilla. 

If  a  tranaverac  section  were  made  through  the  chest  {see  fig. 
20),  you  woidd  observe  that  as  the  pleurae  nowhere  come  into 
actual  contact,  a  space  is  left  between  them  extjending  from  the 
sternum  to  the  spine,  sind  which  is  larger  in  the  middle  than  in 
front  or  behind.  This  interval  is  called  by  anatomists  the 
interpleural  »pace,  and  for  convenience  sjike  is  subdivided  into 
an  anterior,  miiW/e,  and  posterior  raediastinum. 

MKDiASTrN^  The  mediustina  are  the  spaces  whicli  the  two 

ANTEnioK,  MTDDi.K  plcural  sacs  leave  lietween  them  in  the  antero- 
AMD  posTBRioR,  postcrlor  plane  of  the  chest.  There  is  an  anterior, 
a  middle,  and  a  posterior  mediastinum.  To  put  these  spaces  in 
the  simplest  light,  let  iis  imagine  the  heart  and  limgs  to  !■«  re- 
moved from  the  chest,  and  the  two  pleural  sacs  to  be  left  in  it  by 
themselves.  The  two  sacs,  if  inflated,  would  tlien  appear  like  two 
Fiu.  19.  bladders,  in  contact  only  in  the 

middle,  as  shown  by  the  dotted 
outlines  in  the  annexed  scheme 
(fig.  19).  The  interval  marked  «, 
behind  the  stermim,  would  repre- 
ee  t  the  anterior  mediastinum  ; 
the  interval  6,  the  posterior  medi- 
astinum. Now  let  us  introduce 
the  heart  again,  between  the 
two  pleural  sacs  :  these  must 
give  way  to  make  room  for  it, 
so  that  the  two  sacs  are  largely 
separated   in   the  middle  line  of  the  chest;   and  the  space  thus 
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occupied  by  the  heart  and  large  vessels  takes  tlie  uame  of  the 
middle  mediastinum. 

Looking  at  the  chest  in  front,  the  anterior  tnediasiinuTn  ap- 
pears as  shown  in  the  diagram  (p.  125).  It  ifi  not  precisely  ver- 
tical in  its  direction,  for  it  inclines  slightly  towards  the  left,  owing 
to  the  position  of  the  beart.  Its  area  varies :  thus  it  is  extremely 
narrow  in  the  middle  where  the  edges  of  the  lungs  nearly  meet; 
but  it  is  wider  above  and  heSow,  where  the  lungs  diverge.  Poste- 
riorly it  is  limited  by  the  pericardium  covering  the  heart,  aorta 
and  its  branches,  Jind  the  pulmonary  artery. 

What  parts  are  corttained  in  the  anterior  meiliastinum  ? — The 
remains  of  the  thymuH  gland,  the  origins  of  the  stemo-hyoid, 
stemo-thyroid,  and  triangularis  etemi  muscles,  the  left  brachio- 
cephalic vein  (which  crosses  behind  the  firet  bone  of  the  sternum) 
a  few  lymphatic  glands,  and  the  left  internal  mammary  artery  ami 
veins. 

I'lr;.  20. 
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XUAORAK   or  THK   RCTXECTIONS    OF  THE   FLBTBAL    BACS   IN   DOTTKIJ   LIXK8. 

The  posterior  Tnediastimim  (fig.  20)  contains  the  cesophagu?, 
the  two  pneumogastric  nerves,  the  aorta,  the  thoracic  duct,  the 
vena  azygos,  the  trachea,  and  some  lymphatic  glands. 
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The  TnUklle  medUiatinum,  is  the  largest  of  the  mediastina,  and 
coutaiiis  the  heart  with  its  large  vessels  and  the  phrenic  nerves. 

Before  passing  to  the  dissection  of  the  contents  of  the  thorax, 
the  student  should  carefully  trace  the  outline  of  the  free  borders 
of  the  pleurae  as  sei'n  in  tlie  front  of  the  chest.  As  the  margins  of 
the  lungs  for  all  practical  purposes  correspond  with  the  borders  of 
the  pleura?,  we  shall  confine  our  description  to  the  more  important 
of  the  two  structures,  viz.  the  lungs.  The  value  of  this  investigjji- 
tion  is,  that  we  are  enabled  to  trace  upon  a  living  chest  the 
outlines  of  the  lungs,  and  know  what  parts  are  naturally  resonant 
on  percussion. 

Connmencing  from  above  (fig.  21,  p.  125)  we  find  that  the  apex 
of  the  lung  exienda  into  tlie  neck,  from  an  inch  to  an  inch  and  a 
lialf  above  the  clavicle.  This  part  of  the  lung  ascends  behind  the 
sulwtavian  artery  and  the  scalenus  anticus  mtiscle,  and  deserves 
especial  attention,  l>ecause  it  is,  more  than  any  other,  the  seat  of 
tubercidar  disease.  From  the  sternal  end  of  the  clavicles  the 
lungs  converge  towards  the  middle  line,  where  their  borders  nearly 
meet  opposite  the  junction  of  the  second  rib.  There  is  thus  little 
or  no  lung  behind  the  manubrium  sterni. 

From  the  level  of  the  second  costal  cartilage  to  the  level  of  the 
fourth,  the  inner  margins  of  each  lung  run  nearly  parallel  and 
almost  in  contact  behind  the  middle  of  the  sternum  ;  consequently 
they  overlap  the  great  vessels  at  the  root  of  the  heart. 

Below  the  level  of  the  fourth  costal  cartilage  the  margins  of 
the  lungs  diverge  from  each  other,  but  not  in  an  equal  degree. 
The  left  presents  the  notch  foi-  the  heart,  and  follows  nearly  the 
course  of  the  fom"th  costal  cartilage;  at  the  lower  part  of  it*  curve 
it  projects  more  or  less  over  the  apex  of  the  heart  like  a  little 
tongue.  The  ri</ht  descends  almost  perpendicularly  behind  the 
sternum  as  low  as  the  attachment  of  the  eusiform  cartilage,  and 
then  turning  outwards  corresponds  with  the  direction  of  the  sixth 
costal  cartilage.  Hypertrophy  of  the  heart,  or  effusion  into  the  peri- 
cjirdium,  will  not  only  raise  the  point  where  the  lungs  diverge 
above  the  ordinary  level,  but  also  increase  their  divergence;  hence 
the  greater  dulness  on  percussion. 
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Ixjhind  the  thoracic  wall.  In  the  rest  of  the  prcecordial  region 
the  heart  is  covered  aud  separated  from  the  chest  wall  hy  inter- 
veniog  lung.' 

Where  should  we  put  the  stethoscope  when  we  listen  to  the 
valves  of  the  heart?  For  practical  purposes  it  is  enough  to 
remecuber  that  the  mouth  of  an  ordiuarj-sized  stethoscope  will 
cover  a  portion  of  them  all,  if  it  be  placed  a  little  to  the  left  of 
the  mesial  line  of  the  sternum  opposite  the  third  intercostal  space 
(fig,  21,  p.  125).  They  are  all  covered  by  a  thin  portion  of  lung ; 
for  this  reason  we  ask  a  patient  to  stop  breathing  while  we  listen  to 
his  heart. 

Before  we  can  display  the  brachio-cephalic  veins,  the  layer  of 
the  deep  cervical  fa*icia  must  lie  removed  which  descends  over 
them  from  the  neck  and  is  lost  upon  the  pericardium.  Their 
coats  are  intimately  connected  with  this  fascia;  and  one  of  its 
functions  appears  to  Imj  to  keep  the  veins  permanently  open  for 
the  free  return  of  blood  to  the  heart. 

Brachio-  The  right  and  left  hrachio-cepkalic   (innomi- 

cKPHALic  Vkims.  Hate)  vsins  are  formed,  near  the  sternal  end  of 
the  clavicle,  by  the  confluence  of  the  internal  jugular  and  subclavian 
veins.  They  difl'er  in  their  course  and  relations,  and  must,  there- 
fore, be  described  separately. 

The  left  hrachio-cepkalic  vein  passes  obliquely  behind  the 
first  bone  of  the  sternum,  the  sterno-hyoid  and  thyruid  muscles, 
towards  the  right  side,  to  assist  in  forming  the  vena  cava  superior 
(fig.  22).  It  is  about  two  and  a  half  inches  in  length,  and  its  direc- 
tion inclines  a  little  downwards.  It  crosses  over  the  trachea  and  the 
origins  of  the  three  primary  branches  of  the  arch  of  the  aorta.  We 
are  reminded  of  this  fact  in  some  cases  of  aneurysm  of  these  vessels 
— for  what  happens?  The  vein  becomes  compressed  between  the 
aneurysm  and  the  sternum  ;  hence  the  swelling  and  venous  con- 
gestion of  the  parts  from  which  it  returns  its  blood ;  namely,  of 
the  left  arm,  and  the  left  side  of  the  neck.  The  upper  border  of 
the  vein  is  not  far  from  the  upper  border  of  the  sternum  :  in  some 
cases  it  lies  even  higher,  and  we  have  seen  it  crossing  in  front  of 
the  trachea  fully  an  inch  above  the  sternum.      This  occasional 
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deviation  should  be  borne  in  miud  in    the   performance  of  tra- 
cheotomy. 

The  right  brachw-cephalic  vein  descends  nearly  vertically  to 
join  the  superior  vena  cava,  opposite  the  first  right  intercostal 
space.  It  is  ahout  an  inch  and  a  half  in  length,  and  ig  situated 
about  one  inch  fi-ora  the  mi'sial  line  of  the  sternum.  On  its  left 
side,  but  on  a  posterior  ptane,  runs  the  arteria  inuomiuata  ;  on  its* 
right  side  is  the  pleura.  Between  the  vein  and  the  pleura  is  the 
phrenic  nerve.  Tlie  bnichio-ceplialic  veins  are  not  provided  with 
valves.  The  veins  which  generally  empty  themselves  into  the 
right  and  left  brachio- cephalic  are  aa  follows : — 


Tho  BioHT  B.  C.  Veitt  neeeiret : — 

Th<"  rerlcbral. 

The  <leep  cervical  (not  drawn). 

The  iateroal  inauimitnr. 

The  middle  lli^'roid  (Bouetiine:<). 


The  LwT  B.  C.  Vein  receives: — 

The  Tcrtebral. 

The  deep  cervical  (notdrawa). 

The  iotenml  miimrriary. 

Tho  middle  thyroid. 

The  superior  intercwt*]. 

The  pericardiac. 


Li^ 
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Inferior  thyroid. 
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This  is  the  great  vein  through  which  the  im- 
pure blood  from  the  head,  upper  extremities,  and 
chest,  returns  into  the  right  auricle.     It  is  formed  by  the  jimction 
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of  the  right  and  left  brachio-cepLalic  veins,  which  unite  at 
nearly  a  right  an^le  opposite  the  first  intercofttal  apace  on  tlie 
right  border  of  the  sternum ;  that  is,  about  the  level  of  the 
highest  point  of  the  arch  of  the  aorta.  The  vena  cava  descends 
vertically,  with  a  slight  indinaiioii  backwards,  to  tlie  upper 
and  anterior  part  of  the  right  auricle.  It  is  from  two  and  a 
half  to  three  inches  long.  The  lower  half  of  it  is  covered  by 
the  pericardium ;  jou  must,  therefore,  open  this  «ac  to  see  how 
the  serous  layer  of  the  jiericardiiuu  is  reflected  o\er  the  front  and 
sides  of  the  vein.  In  respect  to  its  relations,  notice  that  the  vein 
lies  in  front  of  the  right  bronchus  and  the  riglit  pnltmonary  ves- 
sels; and  that  it  is  overlapped  by  tlie  ascending  aorta,  which 
lies  to  its  left  side.  In  the  upper  half  of  its  course,  that  is, 
above  the  pericardium,  it  is  covered  an  its  right  side  by  the 
pleura;  on  this  side,  in  contact  with  it,  descends  the  phrenic 
nerve. 

Before  it  is  covered  hy  the  pericardium,  the.  vena  cava  recei\es 
the  right  vena  azygos,  which  opens  into  it  after  hooking  over 
the  right  bronchus. 

The  aorta  is  the  great  trunk  from  which  all 
the  arteries  of  the  Ijody  carrying  arterial  blood  are 
derived.  It  arises  from  the  upper  and  back  part 
of  the  left  ventricle  of  the  heart.  Its  origin  is 
situated  behind  the  pulmonary  artery  and  on  the  left  side  of  the 
sternum,  about  the  level  of  the  lower  border  of  the  third  costal 
cartilage.  It  ascends  forwards  and  to  the  right  as  high  as  the 
lower  border  of  the  first  intercostal  space  on  the  right  side;  it  then 
curves  backwards  towards  the  left  side  of  the  body  of  the  second 
dorsal  vertebra,  and  turning  downwards  over  the  left  side  of  the 
third,  completes  the  arch  at  the  lower  boixler  of  the  fourth  vertebra. 
The  direction  of  the  arch,  therefore,  is  from  the  sternum  to  the 
spine,  and  rather  obliquely  from  right  to  left. 

The  arch  of  the  aorta  presents  partial  dilaUitious  in  certain 
flituations.  One  of  these,  called  the  great  sinus  of  the  aoi'ta, 
is  observed  on  the  right  side  of  the  arch,  aljout  the  junction 
of  the  ascending  with  the  transverse  portion:  it  is  litth-  marked 
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in  the  iofant,  but  increases  with  age.  Three  other  dilatations  (the 
sinuses  of  Vdisalva),  one  corresponding  to  each  of  the  valves  at 
the  commencement  of  the  aorta,  will  be  examined  hereafter. 

For  convenience  of  description,  the  arch  of  the  aorta  is  divided 
into  an  ascending,  a  transverse,  and  a  descending  portion. 

Ascending  portion. — ^To  see  this  portion  of  the  aorta,  the 
pericardium  must  he  openeiL  You  then  observe  that  this  part  of 
the  artery  is  enclosed  all  round  by  the  serous  layer  of  the  peri- 
cardium, except  where  it  is  in  contact  with  the  pulmonary  artery. 
It  is  aboiit  two  inches  in  length,  and  ascends  with  a  slight  curve 
to  the  upper  border  of  the  second  costal  cartilage  of  the  right  side, 
where  it  lies  almost  in  contact  with  the  sternum.  Its  commence- 
ment is  covered  by  the  pulmonary  artery,  and  overlapped  by  the 
appendix  of  the  right  auricle.  On  its  right  side,  but  on  a 
posterior  plane,  descends  the  superior  vena  cava ;  on  its  left  is  the 
division  of  the  pulmonary  artery  ;  behind  it,  are  part  of  the  right 
auricle,  the  right  pulmonary  artery  and  vein  and  the  right  bron- 
chus. This  part  of  the  aorta  gives  off  the  right  and  left  coronary 
arteries  for  the  supply  of  the  heart. 

Transverse  poHion. — This  portion  of  the  aorta  arches  from  the 
front  to  the  back  of  the  thorax,  and  extends  from  the  upper 
border  of  the  second  right  costal  cartilage  to  the  left  side  of  the 
second  dorsal  vertebra.  In  front,  it  is  covered  by  the  left  pleura, 
and  is  crossed  by  the  left  phrenic,  the  left  pneumogastric, 
the  superficial  cardiac  nerves,  and  the  pericardiac  veins.  Near  its 
summit  nms  the  Itrft  brachio-cephalic  vein."  Within  its  concavity 
are  the  left  bronchus,  the  bifurcation  of  the  pulmonary  artery,  the 
left  recurrent  laryngeal  nerve,  and  the  remains  of  the  ductus  arte- 
riosus. Tbe  artery  rests  upf.in  Uie  trachea  (a  little  above  its  bifur- 
cation), the  deep  cardiac  plexus,  the  oesophagus,  the  thoracic  duct, 
and  the  left  recurrent  laryngeal  nerve.  From  the  transverse  part 
of  the  arch  arise  the  arteria  innominata,  the  left  carotid,  and  the 
left  subclavian  arteries. 

Descending  portion. —  This  part  of  the  arch  lies  upon  the  left 
side  of  the  body  of  the  third  dorsal  vertebra,  and  at  the  lower 
border  of  the  body  of  the  fourth  dorsal  it  takes  the  name  of  the 
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descending  thoracic  aorta.  On  its  right  aide  are  the  CBsophagus 
and  thoracic  duct ;  on  its  left  is  the  pleura ;  in  front  is  the  root  of 
the  left  lung. 

What  parts  are  contained  within  the  arch  of  the  aorta  ?— The 
left  hronchus,  the  right  pulmonary  artery,  the  left  recurrent 
nerve,  the  remains  of  the  ductus  arteriosus,  and  the  superficial 
cardiac  plexus  of  nerves. 

These  relations  vary  according  to  the  size  of  the 
heart,  the  ohliquity  of  the  rihs,  and  the  general 
development  of  the  chest.  In  a  well-formed  adult 
the  ascending  aorta  is,  at  the  most  prominent  part 
of  its  bulge,  ahout  half  an  inch  behind  the  first  bone  of  the 
sternum.  The  highest  part  of  the  arch  is  about  one  inch  below  the 
upper  edge  of  the  sternum.* 

From  the  upper  part  of  the  arch  arise  three  large  arteries  for 
the  head,  neck,  and  upper  limbs ;  namely,  the  brachio-cephalic  or 
innominate  artery,  the  left  carotid,  and  the  left  subclavian. 

Brachio-ckpha-  This,  the  largest  of  the  three,  arises  from  the 
licohInnominath  commencement  of  the  transverse  part  of  the  arch. 
Abtebt.  i^  ascends  oblitiuely  towards  the  right,  and  after  a 

course  of  about  one  inch  and  a  half  to  two  inches  divides  behind 
the  right  sterno-clavicular  joint  into  two  arteries  of  nearly  equal 
size — the  right  subclavian  and  the  right  carotid. 

The  relations  of  the  b.  c.  artery  are  as  follow.  It  lies  l>eliind 
the  first  bone  (manubrium)  of  the  sternum  and  the  right  sterno- 
clavicidar  joint.  It  ascends  obliquely  (towards  the  right)  in  front 
of  and  close  to  the  trachea.  On  its  right  side,  and  close  to  it,  is 
the  right  b.  c.  vein.  On  its  left  is  the  left  carotid  a.  In  front  of 
it  are  the  left  b.  c.  vein,  the  stemo-hyoid  and  stemo-thyroid  m. 


•  The  relations  of  tbe  arcli  of  the  aort-a  to  the  steniuin  varjf  even  in  adults,  more 
especittlly  if  there  Ijc  any  hypertrophy  of  the  heart.  Aa  an  instruct!  Hmong  many,  we 
may  meDtion  that  of  a  yoimg  femnle  who  died  of  phthisis.  The  posiition  of  the  aortic 
valves  was  cppowtu  the  middle  of  the  stemam,  on  a  level  with  the  middle  of  tiro 
Becond  coital  artieuhitioQ.  The  highest  part  of  the  arch  wo  on  a  level  with  the  uppiT 
border  of  the  sloraum ;  tlie  arteria  itioomiiLata  woa  situated  entirely  in  front  of  the 
tracheA ;  and  the  left  brachio-c«phalic  vein  crossed  the  trachea  so  much  above  the 
•t«mum  that  it  would  have  befln  directly  exposed  to  injury  in  tracheotomy. 
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Parallel  with,  and  close  to,  the  artery  are  the  slender  cardiac 
nerves.* 

With  the  anatomy  of  the  parts  before  you,  you  can  under- 
stand that  an  aneiu-yam  of  the  innominate  artery  mij^ht  be  dislin- 
guislied  from  an  aneurysm  of  the  aorta — h  By  a  pulsation  in  the 
nec'k  between  the  aterno-mastoid  muscles,  i.e.  in  the  fossa  abo%'e 
the  Htemum ;  2.  By  occa-sional  dyspn<ea  owing  to  pressure  on  tlie 
trachea ;  3.  By  venous  congestion  in  the  left  arm ;  4.  By  the 
aneurysmal  tbriil  })eing  confined  to  iheriffhl  arra.f 

LkptCahotid  This  artery  arises  from  the  arch  of  the  aorta 

Arteht.  close  t*i,  and  to  the  left  of,  the  arteria  innominata. 

It  ascends  obliquely  l^eliind  the  first  l)one  of  the  sternum,  and  the 
8temo-hyoid  and  thyroid  muscles,  tt>  the  neck.  In  the  lirst  part 
of  its  course  it  lies  upon  the  trachea,  but  it  soon  passes  to  the  left 
side  of  the  trachea,  and  then  lies  for  a  short  distance  upon  the 
oesophagus  and  thoracic  duct.  It  is  crossed  by  the  left  brachio- 
cephalic vein ;  on  its  left  side  are  the  left  subclavian  artery  and 
pneumogastric  nerve ;  on  the  right  side  is  the  arteria  innomi- 
nata. In  the  rest  of  its  course  it  resembles  the  right  carotid 
(p.  32). 

LkrrScncLA-  This   is   the   third   branch    of    the   arch.      It 

TiA-N  abtkrt.  ascends  nearly  vertically  out  of  the  chest  to  the 

inner  border  of  the  first  rib,  and  then  curves  outwards  behind  the 
scalenus  anticus.  In  the  first  part  of  its  course  it  is  deeply  seated, 
and  is  covered  on  its  left  side  by  the  pleura.  Close  to  its  right 
side  are  the  left  carotid,  the  trachea  and  oesophagus  ;  between  the 

*  Id  Bonie  cosos  the  innominate  artery  ascendg  for  a  Bhortdistance  above  the  clavicle 
before  it  divides,  lying  dose  to  the  right  of  the  traobea.  Wo  hare  already  alluded  to 
the  fact  that  it  occaaionally  givM  ofFa  middle  thyroid  artery  (p.  37)i  which  aaoende  in 
front  of  the  trachea  to  the  thyroid  body,  and  is  therefore  directly  ia  the  way  in 
tracheotomy. 

t  If  the  innominate  artery  be  ligotured,  tho  oin'ulatioti  wuiild  be  maititaited  by  the 
fallowing  collatcriil  branches: — 1.  Between  tJie  branches  of  tho  two  external  carotids, 
which  anastomoHe  acruss  the  middle  line.  2.  Between  the  aortic  interrostal  and  thf> 
anperivr  intcrco!>t.il.  3.  Botwoon  tho  aortic  intercostal^  and  llio  internal  mammary, 
long  thomeio,  aliir  thoracic,  and  sabetiapalar  arteries.  4.  Between  the  internal 
mammary  and  deep  opigaslric.  6.  Between  the  inferior  thyroid  a^le^ic^s.  6.  Bvtwooa 
tho  two  vertobraU.     7.  Between  the  two  internal  carotid  arteries. 
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artery  and  the  cesopliagns  is  the  thoracic  duct.  Like  the  other 
primary  branches  of  the  arch,  it  is  crossed  by  the  left  brachio- 
cephalic vein.  It  is  covered  in  front  by  the  left  lung,  and  it  rests 
upon  the  longus  colli.  Anterior  to  the  artery  also  are  the  pneumo- 
gastrtc,  the  phrenic,  and  the  cardiac  ner\'e3.  The  upper  part  of  its 
course,  where  the  vessel  passes  in  front  of  the  apex  of  the  lung, 
has  been  described  with  the  anatomy  of  the  neck  {p.  62). 

CoimsK  oftuM  The  phrenic  nerve  comes  from  the  third,  fourth 
Phbenic  Nhhtbs  and  fifth  cervical  nerves.  It  descends  over  the 
scalenus  anticus,  and  enters  the  cheat  between 
the  subclavian  vein  and  artery.  It  then  crosses 
over  the  internal  mammary  artery  and  runs  in  front  of  the  root  of 
the  lung  between  the  pleiua  and  the  pericardium  to  the  diaphragm 
(fig.  23)j  to  the  under  surface  of  which  it  is  distributed,* 

The  plirenic  nerve  is  joined  on  the  scalenus  anticus  by  an 
offset  from  the  fifth  cervical  branch  of  the  brachial  plexus ;  by 
another  filament  from  the  sympathetic  nerve ;  and  very  frequently 
by  a  small  loop  from  the  nerve  to  the  subclavius  muscle ;  occa- 
sionally also  by  a  branch  from  the  descendeos  noni. 

In  what  respects  do  the  phrenic  nerves  differ  from  each  other  in 
their  course  ? — The  right  phrenic  runs  along  the  outer  side  of  the 
luuchio-cephalic  vein  and  superior  vena  cava ;  the  left  crosses  in 
front  of  the  transverse  part  of  the  arch  nf  the  aorta  ;  besides  which, 
the  left  is  rather  longer  than  the  right,  since  it  curves  over  the 
apex  of  the  heart. 

Before  the  phrenic  uei-ve  divides  into  branches  to  supply  the 
diaphragm,  it  sends  off  minute  filaments  to  the  pleura  and  the 
pericardium. 

Having  studied  these  anatomical  details,  consider  for  a  moment 
what  symptoms  are  likely  to  be  produced  by  an  aneurysm  of  the 
arch  of  the  aorta,  or  any  of  the  primary  branches.  A  glance  at  the 
important  parts  in  the  neigh lx>ur hood  helps  to  answer  the  question. 
The  et!ects  will  vary  according  to  the  part  of  the  artery  which 

•  lu  the  Mnsoum  of  the  College  of  Surgeoiw  there  ia  a  diseection  ahowjng  th»t  tlitt 
right  phreuie  nerre  euteru  the  diaphragm  close  to  the  right  side  of  the  wna  cav* 
iolerior,  while  Lhe  left  phrenic  enters  the  kft  muncLo  of  the  diaphragm. 
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disease  of  the  larynx ;  *  that  compression  of  the  oesophagus  would 
give  rise  to  symptoms  of  obstruction.  Nor  roust  we  forget  the 
immediate  vicinity  of  the  thoracic  duct  and  the  recurrent  iierve,| 
and  the  effects  which  would  l)e  produced  by  their  compression. 
Can  one,  then,  he  surprised  that  a  disease  which  may  give  rise  to 
80  many  different  symptoms  should  be  a  fertile  source  of  fallacy  in 
diajjTiosis  ? 

Thus  you  can  understand  how  aneurysms  of  the  aorta  may 
prove  fatal,  by  bursting  into  the  contiguous  tubes  or  cavities;  for 
instance,  into  the  Iracht-a,  the  cesjophagus,  the  pleura,  or  the 
pericardium.  You  will  see,  too,  why  an  aneurysm  of  the  first  part 
of  the  arch  is  so  much  more  dangerous  than  elsewhere.  The 
reason  is,  that  in  this  part  of  its  coiu-se  the  aorta  is  covered  only 
by  a  thin  layer  of  serous  membrane.  If  an  aneurysm  take  place 
here,  the  coats  of  the  vessel  soon  become  distended,  give  way,  and 
allow  the  blood  to  escape  into  the  periciirdium  ;  an  occurrence 
which  is  speedily  f<ital,  because,  the  pericardium  being  filled  with 
blood,  the  heart  is  prevented  from  acting. 

Position  and  The  heart   is  situated  obliquely    in  the  chest, 

roKMOFTHE  between    the  lungs.     Its  base,  i.e.  the  part    by 

^"^^"^^  which    it  is  attached,  and   from  which  its  great 

vessels  proceed,  is  directed  upwards  towards  the  right  shoulder ;  its 
apex  points  downwards  and  to  the  left,  between  the  fifth  and  sixth 
costal  carfilagt'S.  It  is  supported,  towards  the  aMoraeu,  by  the 
tendinous  centre  of  the  diaphragm.  It  is  maintained  in  its  posi- 
tion by  a  membranous  bag  termed  the  pericardium,  which  is  lined 
by  a  sierouB  membrane  to  facilitate  its  movements.  The  pericar- 
dium must  first  claim  oiu-  attention. 

The  pericai'^ium  is  the  membranous  bag  which 
encloses  the  heart  and  the  large  vessels  at  its  base. 
It  is  broadest  below,  where  it  is  attached  to  the  tendinous  centre 
of  the  diaphragm,  and  to  the  muscular  part  in  connection  with 
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*  la  the  MiisBum  nf  Guj's  Hospital  there  is  a  preparation,  No.  1487i  in  which 
iHryngotomyVaa  performed  nnd<T  the  circiimetaiicea  described  in  the  text, 

t  See  'M«d.  Ghz.,'  Dec.  22iid.  1843.  A  casein  which  loss  nf  Toico  wm  produced 
hj  the  pressure  of  :\o  aneurysiaal  tumour  upon  the  left  riscurreiit  aorrp. 
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it,  is  the  posterior.  Of  the  objects  in  the  posterior  mediastinuin, 
that  which  ie  nearest  to  tlie  pericardium  is  the  oesophagus.  It 
should  he  rememhered  that  the  oesophagus  is  in  close  cootact  with 
the  back  of  the  pericardium  and  left  auricle  for  nearly  two  inches ; 
this  fact  accounts  for  what  is  sometimea  observed  in  cases  of 
pericarditis  where  there  is  much  eflfusion ;  namely,  pain  and 
difficulty  in  swallowing. 

The  pericardium  is  a  fibro-serova  membrane.  Its  Jibrous  layer, 
which  constitutes  its  chief  strength,  is  external.  This  layer  is 
attached,  below,  to  the  central  tendon  and  the  adjoining  muscular 
part  of  the  diaphragm.  Above,  it  forms  eight  sheaths  for  the  great 
vessels  at  the  base  of  the  heart ;  namely,  one  for  the  vena  cava 
superior,  four  for  the  pulmonary  veins,  two  for  the  pulmonary 
arteries,  and  one  for  the  aorta.  The  sm'ous  layer  forms  a  shut  sac. 
It  lines  the  fibrous  layer  to  which  it  is  intimately  attached,  and  is 
reflected  over  the  great  vessels  and  the  heart.  To  see  where  tlie 
serous  layer  is  reflected  over  the  vessels,  distend  the  pericardium 
with  air.  Tlius  you  will  find  that  this  layer  is  reflected  over  the 
aorta  as  high  as  the  origin  of  the  arteria  innominata.  It  is 
reflected  over  the  front  of  the  vena  cava  superior. 

The  serous  layer  of  the  pericardium  covers  the  large  vessels  to 
an  extent  greater  than  is  generally  imagined ;  though  the  extent  is 
not  precisely  similar  in  all  bodies.  The  aorta  and  pulmonary  artery 
are  enclosed  in  a  complete  sheath,  two  inches  in  length,  so  that  tht'se 
vessels  are  covered  all  roimd  by  the  serous  layer,  except  where  they 
are  in  contact.  Indeed  you  can  pass  your  finger  behind  them 
both,  through  a  foramen  bounded,  in  front,  by  the  two  great  vessels 
themselves,  behind,  by  the  upper  part  of  the  auricles,  and  above, 
by  the  right  pulmonary  artery.  Again,  the  back  of  the  aorta, 
where  it  lies  on  the  auricles,  is  covered  by  the  serous  pericirdinm. 
The  superior  cava  is  covered  all  round,  except  behind,  where  it 
crosses  the  right  pulmonary  artery.  The  inferior  cava  within  the 
pericardium  is  partly  covered  in  front.  The  left  pulmonary 
veins  are  covered  nearly  all  round ;  the  right  less  so.  Behind  the 
auricles,  cliiefly  the  loft,  the  serous  layer  extends  upw^ards  in  the 
form  of  a  pouch,  rising  above  their  upper  border,  bo  as  to  be  loosely 
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connected  to  the  left  bronchuB.  The  object  of  these  serous  reflec- 
tions is  to  facilitate  the  free  action  of  the  heart  and  the  great 
veseels  at  it«  base. 

In  the  healthy  state,  the  capacity  of  the  pericardium  nearly 
corresponds  to  the  size  of  the  heart  when  distended  to  its  ntmost. 
The  healthy  pericardiura,  with  the  heart  in  sitit.,  may  be  made  to 
hold,  in  the  adult,  about  ten  ounces  of  fluid.  The  pericardium  is 
not  extensile.  When  an  aneurysm  bursts  into  it,  death  is  caused, 
not  by  loss  of  blood,  but  by  compression  of  the  heart  in  consequence 
of  the  inextensibility  of  the  pericardium. 

The  pericardium  derives  its  blood  from  the  internal  mammary, 
bronchial,  and  oesophageal  arteries. 

On  separating  the  left  pulmonary  artery  and  pulmonary  vein, 
you  will  notice  a  fold  of  serous  membrane  alxiut  three-quarters  of 
an  inch  long  and  alK>ut  one  inch  in  depth  :  ttiis  is  the  vestigUd 
fold  of  the  pericardium,  described  by  Maisliall.*  It  passes 
from  the  side  of  the  left  auricle  to  the  left  superior  intercostal 
vein.  It  is  a  vestige  of  the  left  v.  c.  superior  which  exists  in 
foetal  life. 

Open  the  pericardiura,  and  observe  that  the  heart  is  conical 
in  foim,  and  convex  everywhere  except  upon  its  lower  surface, 
which  is  flat,  and  rests  upon  the  tendinous  centre  of  the  diaphragm. 
When  the  pericardiura  is  thus  laid  open,  the  following  objects  are 
exposed:  viz.  1.  Part  of  the  right  ventricle;  2.  Part  of  the  left 
ventricle ;  3.  Part  of  the  right  auricle  with  its  appendix  over- 
lapping the  root  of  the  aorta ;  4.  The  appendix  of  the  left  auricle 
overlapping  the  root  of  the  pulmonary  artery;  5.  The  aorta;  6. 
The  pulmonary  artery ;  7.  The  vena  cava  superior ;  8.  The  right 
and  left  coronary  arteries. 

Posrnow  of  '^^^  heart  then,  placetl  behind  the  lower  half 

THB  Hkart—  of  the  sternum,  occupies  more  of  the  left  than  the 

ci»}rnNTiBD.  right  half  of  the  chest,  and  rests  upon  the  ten- 

dinous   centre    of   the    diaphragm,  which    is   a  little   below   the 
lowest  part  of  the  fifth  rib.      At,  each  contraction  the  apex  of 
the  heart  may  be  felt  beating  between  the  cartilages  of  the  fifth 
•  '  PhiloMiph.  TmnnactioDB,"  IBoO. 
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and  sirbh  ribs,  about  two  inches  below  the  nipple  and  an  inch  to 
its  aternal  side.  Speaking  broadly,  the  base  corresponds  with  a 
line  drawn  across  the  eterniim  along  the  upper  borders  of  the  third 
costal  cartilages.  The  right  border  of  the  heart  is  formed  almost 
entirely  by  the  free  margin  of  the  right  auricle,  and,  when  dis- 
tended, bulges  nearly  an  inch  to  the  right  of  the  sternum.  The 
left  border  of  the  heart  is  formed  by  the  round  border  of  the  left 
ventricle,  and  reaches  from  a  point,  commencing  at  the  ftecotid 
left  intercostal  space,  to  a  point  placed  two  inches  below  the 
nipple  and  an  inch  to  its  sternal  side.  The  horizontal  border  is 
formed  by  the  sharp  margin  of  the  right  ventricle,  and  extends 
from  the  internal  attachment  of  the  fifth  right  costal  cartilage,  to 
meet  the  lowest  point  of  the  left  margin. 

The  normal  position  wliicli  the  cardiac  valves  hold  to  the 
thoracic  walls  is  diflBcult  to  define  with  precision,  and  this  probably 
accounts  for  the  discrepancies  noticed  in  anatomical  works  on 
this  subject.  The  following  relations  are  tlie  results  of  care- 
fully made  observations  in  tlie  *  post-mortem  *  room  :  The  right 
auriculo-veiitruitdar  valves  &re  situated  behind  the  st4?mmn  about 
the  level  of  the  fourth  costal  cartilage :  the  left  auncido-ventri- 
cular  valves  are  opposite  the  third  intercostal  space,  about  one 
inch  to  the  left  of  the  sternum ;  the  cusps  of  these  valves  extend 
as  low  as  the  fifth  costal  cartilage.  The  p^dmonm'y  valves  lie 
immediately  behind  the  junction  of  the  third  left  costal  cartilage 
with  the  sternum  ;  the  (wrtic  valves  are  behind  the  upper 
border  of  the  third  intercostal  space  just  at  the  left  side  of  the 
sternum. 

The  position  of  the  heart  varies  a  little  with  the  position  of  the 
body.  Of  this  anyone  may  convince  himself  by  leaning  alter- 
nately forwards  and  backwards,  by  lying  on  this  side  and  on  that, 
placing  at  the  same  time  his  hand  upon  the  pra^cordial  region. 
He  will  find  that  he  can,  in  a  slight  degree,  alter  the  place  and  the 
extent  of  the  impulse  of  the  heart.  Inspiration  and  expiration 
also  alter  the  position  of  the  heart.  In  inspiration  the  heart 
descends  with  the  tendinous  centre  of  the  diaphragm  about  half 
an  inch. 
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As  the  lungs  are  continually  gliding  to  and  fro, 
witbio  the  chest,  they  are  provided  with  a  serous 
membrane  to  facilitate  their  motioD.  This  membrane  is  termed 
the  pleura.  There  is  one  for  each  lung.  Each  pleura  forms  a 
completely  closed  sac,  and,  like  all  other  serous  sacs,  has  a.  parietal 
and  a  viecei'ol  layer ;  that  is,  one  part  of  the  sac  lines  the  contain- 
ing cavity,  the  other  is  reflected  over  the  contained  organ.  Its 
several  parts  are  named  after  the  surface  to  which  they  adhere  : 
that  which  Lines  the  ribs  is  called  pleura  costalis;  that  which 
covers  the  luug,  phttra  pidmuualid.  Unlike  the  peritoneum,  the 
pleura  forms  no  folds  except  a  small  one  called  Llgainentum 
latum  pulmonis,  which  extends  from  the  root  of  the  lung  to  the 
diaphragm. 

The  pleural  sac  (fig.  20,  p.  123)  lines  the  ribs  and  part  of  the 
stemimi  ^  firom  the  sternum  it  is  reflected  backwards  over  the  {>eri- 
cardium  ;  from  thence  it  passes  over  the  front  of  the  root  of  tlie 
lung,  and  so  on  over  the  entire  lung  to  the  back  part  of  its  root, 
whence  it  is  reflected  over  the  sides  of  the  vertebrae,  and  thus 
reaches  the  ribs  and  the  dinphrngra. 

The  thickness  of  the  pleura  diflFers;  on  the  lung  it  is  thin, 
semi-transparent,  and  firmly  adherent ;  on  the  ribs  and  diaphragm 
it  i^  thick,  and  may  be  easily  separated  from  its  osseous  and 
muficular  connections. 

The  spaces  called  anterior  and  posterior  Tnediasiinay  formed 
by  the  separation  of  the  pleurae,  have  been  already  described, 
p.  12.1. 

In  health  the  internal  surface  of  the  pleura  is  smooth,  polished, 
and  lubricated  by  moisture  sufficient  to  facilitate  the  sliding  of 
the  lung.*  When  this  surface  is  thickened  and  roughened  by 
inflammation,  the  moving  lung  produces  a  firiction  soimd.  When 
the  pleural  sac  ia  distended  by  serum,  it  constitutes  hydro-thorax  ; 
when  by  pus,  empyema ;  when  by  air,  pneumo-thorax ;  when  by 
blood,  hsemo-thorax. 


*  Th«  pleura  coot&lia  ia  covered  with  flattened  epithelial  cslla ;  the  pleura  pul- 
mooalia  with  poljrhedral  gruDular  cells.    (Kleia.) 
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Introduce  your  hand  into  the  pleural  sac,  and  ascertain  that  the 
reflection  of  the  pleura  on  to  the  diaphragm  corresponds  with  an 
imaginary  line  commencing  at  the  lower  part  of  the  sternum,  and 
sloping  along  the  cartilajijes  of  the  successive  ribs  down  to  the 
lower  border  of  the  last  rib.  Supposing  a  ball  to  lodge  in  tlie 
pleural  eac,  it  might  fall  upon  the  dome  of  the  diaphragm,  and 
roll  down  to  the  lowest  part  of  the  pleural  cavity.  The  place, 
therefore,  to  extract  it,  would  be  in  the  back,  at  the  eleventh 
intercostal  epace.  This  operation  has  been  done  during  life  with 
Buccess. 

Position  and  "^'^^  lungs  are  situated  in  the  chest,  one  on  each 

FoHMOFTiiK  side  of  the  heart.      Each  fits  accurately  into  the 

LuNofi.  cavity  which  contains  it.     Each,  therefore,  is  co- 

nical in  form  ',  the  base  rests  on  the  diaphragm  ;  the  apex  projects 
into  the  root  of  the  neck  a  little  more  than  an  inch  above  the 
sternal  end  of  the  clavicle.  Its  outer  surface  is  adapted  to  the 
ribs  ;  its  inner  surface  is  excavated  to  make  room  for  the  heart. 
The  best  way  to  see  the  shape  of  the  lungs  is  to  inject  them  through 
the  trachea  with  wax,  which  is  tantamount  to  taking  a  cast  of  each 
thoracic  cavity.  In  such  a  preparation,  besides  the  general  con- 
vexities and  concavities  alluded  to,  you  would  find  in  the  right  lung 
a  little  indentiitioD  for  the  right  brachio- cephalic  vein,  in  the  left 
an  indentation  for  the  arch  of  the  aorta  and  the  left  subclavian 
artery. 

Each  lung  is  divided  into  an  upper  and  a  lower  lobe  by  a  deep 
fissure,  which  commences,  behind,  about  three  inches  from  the 
apex,  and  proceeds  obliqxiely  downwards  and  forwards  to  the  junc- 
tion of  the  6th  rib  with  its  cartilage  (fig.  21).  Spfaking broadly, 
nearly  tlie  whole  of  the  anterior  portion  of  the  lung  ia  formed  by 
the  upper  lobe;  nearly  the  whole  of  the  posterior  portion  by  the 
lower  lobe.  It  should  be  noticed,  however,  that  the  upper  lobe 
of  the  right  lung  is  divided  by  a  second  fissure  which  marks  off, 
from  its  tower  part,  a  triangular  portion  called  its  Tnuiiil-e  lobe. 

The  dimensions  of  the  right  lung  are  greater  than  those  of  the 
left  in  all  directions  except  the  vertical ;  the  reason  of  this  excep- 
tion is  the  greater  elevation  of  the  diaphragm  on  the  right  side 
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by  the  liver.  On  an  average,  the  right  lung  weighs  24  ounces ; 
the  left  21  ounces. 

PosTEHioR  The  posterior  raediaatinum  (p.  123)  is  formed 

ilmvihaiimm  and  by  the  reflection  of  the  pleural  sac  on  each  side, 
ITS  Contents.  £j.^jjj  ^j^g  j.^^^  ^f  j^j^g  [yuig  to  the  sides  of  the  bodies 

of  the  dorsal  vertebrse.  It  is  bounded  in  front  by  the  pericardium. 
To  obtain  a  view  of  it,  draw  out  the  right  lung,  and  fasten  it  to 
the  left  side.  This  mediastimim  contains  the  descending  thoracic 
aorta ;  in  front  of  the  aorta,  the  ajsophagus,  with  the  pneiimogas- 
tric  neiTes  ;  on  the  right  of  the  aorta  ia  the  vena  azygos  ;  between 
this  vein  and  tlie  aorta  is  the  thoracic  duct ;  superiorly  i3  the 
trachea ;  inferiorly  are  the  splanchnic  nerves  and  some  lymphatic 
glands.  To  expose  these  last,  we  must  remove  the  pleura,  and  a 
layer  of  dense  fascia  which  lines  the  chest  outside  it. 

DEstEXDiKa  We  have  already  traced  the  arch  of  the  aorta  to 

TaoKAciL'  AoKTA.  the  lowf  r  border  of  the  body  of  the  fourth  dorsal 
vertebra  (p.  1 29).  Frttm  this  point,  the  aorta  descends  on  the  left 
side  of  the  spine,  gradually  approaching  towards  the  middle  line. 
The  artery,  moreover,  following  the  dorsal  spinal  curve  is  not 
vertical,  but  concave  forwards.  Opposite  the  last  dorsal  vertebra 
it  passes  between  the  crura  of  the  diaphragm  and  enters  the 
abdomen.  Its  left  side  is  covered  by  pleura ;  on  its  riglit  run 
the  vena  azygos,  the  oesophagus,  and  thoracic  duct ;  in  front 
of  it  are,  the  root  of  the  left  lung,  and  the  pericanlium. 
Lower  down  tlie  cBsophagus  is  in  front  of  the  artery,  and  subse- 
quently lies  a  little  to  its  left  side.  Its  branches  will  be  described 
presently. 

Vhka  AiToos  This  vein  commences  in  the  abdomen  by  small 

Major  and  branches  from  one  of  the  lumbar  veins  of  the  right 

*^*"'*'  side,  and  generally  communicates  with  the  renal, 

or  the  vena  cava  itself.  This,  indeed,  is  the  main  point  about  the 
origin  of  the  vena  azygos,  that  it  communicates  directly  or 
indirectly  with  the  vena  cava  inferior.  It  enters  the  chest  through 
the  aortic  opening  of  the  diaphragm,  and  ascends  on  the  right 
side  of  the  aorta  through  the  posterior  mediastinum,  in  front 
of  the  bodies  of  the  lower  dorsal  vertebra},  and  over  the   right 
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intercostal  arteries.  When  the  vein  reacheB  the  level  of  the  third 
dorsal  vertebra,  it  arches  over  the  right  bronchus,  and  terminates 
in  the  superior  vena  cavai,  just  before  this  vessel  is  covered  by 
pericardium.  In  its  course  it  receives  all  the  right  intercostal 
veins,  the  spinal  veins,  the  (Esophageal  and  commonly  the  riglit 
Fio.  25.  bronchial    vein.       Opposite    the 

eixth  or  seventh  dorsal  vertebra  it 
is  joined  by  the  left  vena  azygos. 
The  left  vena  azygos,  vena 
azygos  ifihior,  runs  up  the  left 
eide  of  the  spine.  This  vein 
commences  in  the  abdomen  from 
one  of  the  lumbar  veins  of 
the  left  side,  or  from  the  left 
renal.  It  then  ascends  on  the 
left  side  of  the  aorta,  through 
the  aortic  opening  in  the  dia- 
phragm. On  a  level  with  the 
sixth  or  seventh  doraal  vertebra, 
it  passes  beneath  the  aorta  and 
thoracic  duct  to  join  the  azygos 
major.  Before  passing  beneath 
the  aorta  it  usually  communicates 
with  the  left  superior  intercostal 
vein.  It  generally  receives  six 
or  seven  of  the  lower  intercostal 
veins  of  the  left  side.  These 
azygos  veins  are  provided  with 
imperfect  valves,  and  are  supple- 
mental to  the  inferior  vena  cava. 
Thorahc  Duct  The  thoracic 
iwD  Rbcepta-  duct    (figure  25) 

cmLTfCnm.  jg  ^  canal  about 

DiAaRAM  TO  SHOW  THR  cocHss  OF  THE    eighteen    iucheg    long,    through 

TE«A   A2TC0S  AND  THE  TH«UAC.C  13UCT.         ^^^^^   ^^^  COUt^ntS    of   the  kcteal 

Tesselflfrom  the  intestines  and  the  lymphatics  from  the  lower  limbst 
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are  conveyed  into  tLe  blood.  These  vessels  converg^e  to  a  general 
receptacle,  termed  receptaculum  chyliy  situated  in  front  of  the 
body  of  the  second  lumbar  vertebra.  From  this  diliit^tion,  the 
duct  ascends  at  first  behind  the  aorta.  Then  getting  to  its  right 
side,  it  passes  through  the  aortic  opening  of  the  diaphragm  into 
the  chest,  and  runs  up  the  posterior  mediastinum,  still  along  the 
right  side  of  the  aorta,  between  this  vessel  and  the  vena  azygoe 
major.  Near  the  third  dorsal  vertebra,  it  passes  behind  the  arch 
of  the  aorta  and  the  oisophagus,  and  ascends  on  the  left  side  of 
this  tube,  between  it  and  the  left  aubt-lavian  artery,  as  high  as  the 
seventh  cervical  vertebra,  where  it  describes  a  curve  with  the  con- 
vexity upwards,  and  opens  in  front  of  the  scalenus  anticua  into  the 
back  part  of  the  confluence  of  the  left  internal  jugular  and  sub- 
clavian veins.  The  orifice  of  the  duct  is  guarded  by  two  valves 
which  permit  fluid  t^o  pass  from  the  duct  into  the  vein,  but  not 
vice  versa.  Valves,  disposed  like  those  in  the  venous  system,  are 
placed  at  short  intervals  along  the  duct,  so  that  its  contents  can 
only  pass  upwards.*  The  diameter  of  the  duct  varies  in  different 
parts  of  it^  course  ;  at  its  commencement  it  is  alxtut  three  lines  in 
diameter,- at  the  sixth  dorsal  it  is  about  two  lines,  and  it  enlarges 
again  towards  the  termination.  It  receives  the  lymphatica  from 
the  lower  extremities,  and  from  all  the  abdominal  viscera  (except 
the  convex  surface  of  the  liver  and  the  abdominal  walls),  above 
these  it  receives  the  lymphatics  from  the  left  side  of  the  thorax, 
the  left  lung,  the  heart,  the  left  upper  extremity,  and  the  left  side 
of  the  head  and  neck. 

The  ceaoj^haffus  is  that  part  of  the  alimentary 
canal  which  conveys  the  food  fiom  the  pharynx 
to  the  stomach.  It  commences  at  the  lower  border  of  the  fifth 
cervical  vertebra,  at  the  back  of  the  cricoid  cartilage  ;  rims  down 
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*  It  ii  right  to  state  that  tbo  thoracic  duct  variea  in  size  in  different  indiridnals. 
It  may  divide  in  its  course  into  two  branches,  which  subsequontlj  reunite;  inRtcjid 
of  one,  there  may  be  several  temiinui  orifices.  Instances  have  been  obson-od  in  which 
tho  duct  has  terminnted  on  the  right  iostead  of  the  left  aide  (Fieiacbmnnn,  'Leichen- 
offDUDgttn,'  181  A;  also  Morrison,  *  Joomal  of  Anat.,'  vol.  vi.  p.  427).  It  hiw  bi«en  seen 
to  t«rmiimte  in  the  vena  ozygos  (Miilln's  'Archiv,'  1834). 
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first  to  the  right  side  of  the  transverse  portion  of  the  arch  of  the 
aorta,  then  through  the  posterior  mediastinum  in  front  of  the 
descending  aorta,  and  passes  through  the  cesopbageal  opeoing  io 
the  diaphragm  to  the  stomach.  It  ia  from  nine  to  ten  inches 
long.  Its  course  is  not  exactly  straight ;  in  the  neck,  it  lies 
behind  and  a  little  to  the  left  of  the  trachea ;  in  the  chest,  i.e. 
about  the  fourth  dorsal  vertebra,  it  inclines  towards  the  right  side, 
to  make  way  for  the  aorta ;  but  it  again  inclines  to  the  left  before 
it  passes  through  the  diaphragm.  It  has  moreover  an  antero- 
posterior curve  corresponding  to  the  ciurve  of  the  spine. 

The  cesophagus,  in  the  first  part  of  its  course,  rests  upon  the 
longua  colli  muscle,  then  upon  the  thoracic  duct  and  the  third, 
fourth,  and  fifth  intercostal  vessels  of  the  right  side,  and,  lastly,  it 
lies  in  front,  and  slightly  to  the  left  side,  of  the  aorta.  In  front 
of  it  is  the  trachea  and  the  left  bronchus.  Before  it  passes  through 
the  diaphragm  it  lies,  in  close  contact  with  the  pericardium  (behind 
the  left  auricle)  for  nearly  two  inches  ;  this  accounts  for  the  pain 
which  is  sometimes  experienced  in  cases  of  pericarditis,  during 
the  passage  of  food. 

In  the  neck,  the  oesophagus  ia  in  connection,  laterally,  with  the 
thyroid  body,  the  common  carotid  and  inferior  thyroid  arteries,  and 
the  recurrent  laryngeal  nerves  ;  to  the  left  of  it  is  the  thoracic  duet. 
In  the  thorax  the  aorta  ia  to  the  left,  and  the  vena  azygos  major 
to  tlie  right,  of  the  tube.  As  it  passes  down  in  the  inter-pleural 
apace,  it  ia  in  connection  with  both  pleune.  The  oesophagus  ie 
surrounded  by  a  plexus  of  nerves,  formed  by  the  pneumogaatric 
nerves,  the  left  being  in  front,  the  right  behind  it. 

The  oesophagus  is  supplied  with  blood  by  the  inferior  thyroid, 
the  oesophageal  branches  of  the  aorta,  the  coronaria  ventriculi,  and 
the  left  phrenic  artery.  It  is  supplied  with  nerves  by  the  pneiuno- 
gastric  and  the  sympathetic,  which  ramify  between 
muscular  layers.  The  oesophagus  is  composed  of  three  coats,  an 
external  or  muscular,  a  middle  or  areolai',  and  an  internal  or 
mucous.  The  muscular  coat  consists  of  an  outer  longitudinal  and 
an  inner  circular  layer  of  fibres.  The  longitudinal  layer  is  parti- 
cularly strong,  and  arranged  in  the  upper  part  mainly  in  three 
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bundles,  an  anterior  and  two  lateral ;  these,  lower  down,  spread 
out  and  form  a  continuous  layer  round  the  oesophagus  and  support 
the  circular  fibres.     Under  the  microscope  the  muscular   fibres 
composing  the  upper  part  are  seen  to  consist  entirely  of  the  striped 
variety ;  at  the  lower  part,  almost  exclusively  of  the  non-striped 
variety.    The  middle  coat  is  composed  of  areolar  tissue,  and  con- 
nects very  loosely  the  muscular  and  mucous  coats.     The  mucous 
membrane  is  of  a  pale  colour  and  considerable  thickness,  and  in 
the  contracted  state  of  the  oesophagus  is  arranged  in  longitudinal 
folds  within  the  tube  which  lies  flattened  in  front  of  the  spine. 
On   the  surface  of   the  mucous   membrane  there  are  niunerous 
minute  papillse  placed  obliquely.     It  is  lined  by  a  very  thick  layer 
of  scaly  epithelium.     In  the  submucous  tissue  are  many  small 
compound  racemose  glands — oeaophageal  glands — especially  to- 
wards the  lower  end  of  the  oesophagus. 

CoTJBSB  AND  ^'*®  right  pneumogastric  nerve  enters  the  chest 

Bbanckks  of  the  between  the  subclavian  artery  and  vein,  descends 
PNKDMooAaTHic  by  thc  sldc  of  thc  trachea,  then  passes  behind  the 
Nebtm.  j.qq^  ^f  ^jjg  j-igij^.  ^^ng  (^  ^jjg  posterior  surface  of 

the  oesophagus,  upon  which  it  divides  into  branches,  which  form  a 
plexus  (posterior  oesophageal)  upon  that  tube.  The  plexus  then 
reunites  into  a  single  trunk,  which  passes  into  the  abdomen 
through  the  oesophageal  opening  in  the  diaphragm.  The  left 
pneumog^tric  descends  into  the  chest  between  the  left  subclavian 
and  carotid  arteries,  and  behind  the  left  brachio-cephalic  vein. 
It  then  crosses  in  front  of  the  arch  of  the  aorta,  and  passes  behind 
the  root  of  the  left  lung  to  the  anterior  surface  of  the  oesophagus, 
upon  which  it  also  forms  a  plexus  (anterior  oesophageal).  The 
branches  of  the  pneumogastric  nerve  in  the  chest  are  as 
follows: — 

a.  The  inferior  laryngeal  or  recurrent. — This  nerve  on  the  right 
side  turns  under  the  subclavian  and  the  cominon  carotid  arteries  (p.  61) ; 
on  the  left,  imder  the  arch  of  the  aorta,  below  the  ductus  anteriosus,  and 
ascends  to  the  larynx.  It  passes  beneath  the  inferior  thyroid  artery,  and 
lying  in  the  groove  between  the  trachea  and  oesopliagus,  it  enters  the 
larynx  beneath  the  lower  border  of  the  inferior  constrictor   of  the 
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plijirynx.  It  supplies  with  motor  nerves  all  the  moacleR  which  act  npon 
the  rima  glottitlis,  except  the  ci'ieo-thjrroid  (supplied  by  the  external 
laryngeal  nerve).  As  they  tura  Wneath  their  resj^ective  arteries,  they  give 
off  branches  to  the  de*p  cardiac  plexus. 

l>.  Cardiac  brancMg. — Tliese  are  very  small,  and  join  the  cardiac 
plexuses ;  the  riglit  aris«  from  the  right  recurrent  laryngeal  and  the 
right  pnouraoga-stric,  close  to  the  trachea  ;  the  left  come  from  the  left 
recurrent  laryngeal  nerve.  On  'joth  aides  these  bi-anches  pass  to  the  deftp 
cardiac  plexus. 

c.  Pulmonari/  hranclu's. — Tliess  accompany  the  bronchial  tubes. 
Tine  greater  num1>er  run  liehind  the  root  of  the  lung,  and  constitute 
the  pogterioT  puhiionary  plexus.  A  few,  forming  the  anterior  pul- 
monary plexus,  supply  the  front  part  of  the  i-oot  of  the  lung.  Both  these 
plexuses  are  joined  by  filamcnta  from  the  sympathetic  system.  The 
nerves  of  the  lungs  are,  however,  very  small,  and  cannot  be  ti-aced  far 
into  their  substance.* 

d.  (Esopluujml  plfxits. — Below  the  root  of  the  lung  each  pneumo- 
gastric  nerve  is  sulxlivided  so  us  to  form  an  iuterlacomeut  of  nerves 
roiuKl  the  cesopht^us  (plexus  Rulap).  Fi*om  thi.H  ploxus  numerous 
filaments  supply  the  coats  of  the  tulje;  but  the  majority  of  them  are 
collected  into  two  nerves^the  one,  the  c-oiitinuation  of  the  left  pneumo- 
gastric  nerve  lying  in  front  of  the  wsophagus ;  the  other,  that  of  the  right, 
lying^  l>ehind  it.  Both  nerves  pnR.s  through  the  oesophageal  opening  in 
the  dinphrugm  for  the  supply  of  the  stomach. 

Having  examined  the  contents  of  the  pKisterior  mediastinum 
from  the  right  side,  now  do  so  from  the  left.  The  left  lung  should 
he  turned  out  of  its  cavity  and  fastened  by  hooks  towards  the  right 
side.  Aftor  removing  the  pleura,  we  see  the  deseending  thonicic 
aorta,  the  pneiimogastric  nerve  crosaing  the  ai'ch  and  sending 
the  recurrent  branch  under  it ;  also  the  first  part  of  the  left 
subclavian,  covered  externally  by  the  pleura.  The  pneumo- 
gastric  nerve  must  be  traced  behind  the  root  of  the  left  lung  ti> 
the  (Te.-ophagns,  and  the  oBSophageal  plexus  of  this  side  dissected. 
La^^tlv,  notice  the  lea-^er  vena  azygos  which  crosses  under  the  aorta 
al  out  the  sixth  or  seventh  dorsal  vertebra  to  join  the  vena  azygos 
major. 

*  Upon  Ihif  subject,  boo  tho  boautiM  pktea  of  Scarpa. 
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Thoracic 
Poim<»!»  OF  t; 
Sthpathbtjc. 


Fig.  26. 


TO  THE  LUNCS 


Thia  portion  of  the  sympathetic  system  is  gene- 
rally composed  of  twelve  ganglia  covered  by  the 
pleura ;  one  ganglion  being  found  over  the  he«d  of 
each  rib.  Often  there  are  only  ten  ganglia,  in  consequence  of  two 
of  them  uniting  here  and  there.  The 
first  thoracic  ganglion  is  the  largest. 

Each  ganglion  is  connected  by  two 
branches  with  the  correspontling  inter- 
costal nerve.  The  nerves  proceeding 
from  the  ganglia  pass  inwanls  to 
supply  the  thoracic  and  part  of  tli.' 
abdominal  viscera.  The  brancln  - 
whit'h  proceed  from  the  four  iippi  r 
ganglia  are  small  and  are  distributed 
as  follows  (see  the  diagram): — 

a.  Minute  nerves  from  the  first  and 
second  ganglia  to  the  deep  cardiac 
pUxus. 

6.  Minute  nerves  from  the  third 
and  fourth  ganglia  to  the  posterior 
prdmonaiy  plejcuti. 

The  brancheB  arising  from  the  six 
lower  ganglia  unite  to  form  three  nerves 
— the  ffreat  »planchmc,  the  lesser,  and 
the  smallest  spUinchnic  net^es. 

a.  The  ffreat  ^pla^ichiii^i  nerve  is 
generally  formed  by  branches  from  tlif* 
fifth  or  sixth  to  the  tenth  ganglion. 
They  descend  obliquely  along  the  sides 
of  the  bodies  of  the  dorsal  vertebra', 
and  unite  into  a  single  nerve,  which 
passes  through  the  corresponding  crus 
of  the  diaphragm,  and  joins  the  semilunar  ganglion  of  the  abdo- 
men, sending  also  branches  to  the  renal  and  supra-rena!  plexuses. 

6.  The  leaser  splanchnic  nerve  is  commonly  formed  liy  branches 
from  the  eleventh  and   twelfth  ganglia.     It  passes  through   the 
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cms  of  the  diaphragm  to  the  eceliac  plexus,  and  occasionally  to 
the  renal  plexus." 

c.  The  smudlest  splanchnic  nerve  (when  present)  comes  from 
the  twelfth  ganglion,  passes  through  the  crus  of  the  diaphragm,  and 
terminates  in  the  renal  and  caeliac  plexuses.  (This  is  not  repre- 
sented in  the  diagram.) 

Intercostal  The   intercostal    miisch's    occupy   the  intervals 

McftCLRs.  between  the  ribs.      In   each   interval  there  are  two 

layers  of  muscles  which  cross  like  the  letter  X.  The  ejctenud 
intercoslals  run  obliquely  from  behind  forward.*,  like  the  ex- 
ternal oblique  mupcle  of  the  abdomen.  The  intfrnal.  run  from 
Ijefore  backwards,  like  the  internal  oblique.  Observe  that  a  few 
fibres  of  the  inner  layer  pass  over  one  or  even  two  ribs,  chiefly 
near  the  angles,  and  more  especially  of  the  lower  ribs,  and 
terminate  upon  a  rib  lower  down.f 

Neither  of  these  layers  of  intercostal  muscles  extends  all  the 
way  between  the  sternum  and  the  spine :  the  outer  layer,  l>egin- 
ning  at  tlie  spine,  ceases  at  the  cartilages  of  the  ribs ;  the  inner, 
commencing  at  the  stermim,  ceases  at  the  angles  of  the  ribs. 

The  intercostal  muscles  present  an  inti^rraixture  of  tendinous 
and  fleshy  fibres ;  and  they  are  covered  inside  and  outside  the  chest 
by  a  glistening  fascia,  to  give  greater  protection  to  the  intercostal 
spaces. 

The  external  intercostal  muscles  elevate  the  ribs,  and  are 
therefore  muscles  of  inspiration.  The  internal  intercostal  muscles 
depress  the  ribs,  and  are  therefore  muscles  of  expiration. 

In-tekcostal  There  are  twelve  intercostal  arteries  on  each  side, 

ARTBanu.  which  lie  between  the  internal  and  external  inter- 

costal muscles,  the  last  excepted.  The  two  upper  arteries  are  sup- 
pliedby  the  intercostal  branch  of  the  subclavian ;  the  remaining 
ten  are  furnished  by  the  aorta  :  and  since  this  vessel  lies  rather  on 
the  left  side  of  the  spine,  the  right  intercostal  arteries  are  longer 
than  the  left.  Tlie  upper  intercostal  arteries  from  the  aorta  ascend 

•  In  a  few  instancPB  we  have  trawtl  a  minute  filHinent  from  one  of  the  puiglia 
into  the  body  of  *  Tertebro.     According  t-o  Cnivcilhier  eiich  vertebrn  receives  one, 
t  TheiH  itregul&r  muacular  lundleir  are  called  the  mbcoital  mutUi*. 
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obliquely  to  reach  their  intercostal  spaces ;  the  lower  run  more  trans- 
versely. As  they  pass  outwards,  they  are  covered  by  the  pleura  and 
the  sympathetic  nerves ;  the  right,  in  addition,  pass  behind  the  oeso- 
phagus, thoracic  duct,  and  the  vena  azygos  major.  Having  reached 
the  intercostal  space,  each  artery  divides  into  an  anterior  and  a 
posterior  branch.  The  anterior  branch  in  direction  and  size  appears 
to  be  the  continuation  of  the  common  trunk.  At  first  it  runs  along 
the  middle  of  the  intercostal  apace,  lying  upon  the  external  inter- 
costal muscle,  and  separated  from  the  cavity  of  the  chest  by  the  pleura 
and  intercostal  fascia.  Here,  therefore,  it  is  liable  to  be  injured  by 
a  wound  in  the  back.  But  near  the  angle  of  the  rib  it  passes 
between  the  intercostal  muscles,  and  occupies  the  groove  in  the 
lower  border  of  the  rib  above.  Here  it  gives  oflF  a  small  branch, 
the  collateral  vtUercostaX,  which  runs  for  some  distance  along  the 
upper  border  of  the  rib  below.  After  supplying  the  muscles,  the 
main  trunk  anastomoses  with  the  anterior  intercostal  brancli  of  the 
internal  mammary  artery.  In  some  cases  this  branch  is  as  large 
as  the  intercostal  itself,  and  situated  so  as  to  be  directly  exposed  to 
injury  in  the  operation  of  tapping  the  chest. 

In  its  course  along  the  intercostal  space,  each  artery  sends 
branches  to  the  intercostal  muscles  and  the  ribs.  About  midway 
between  the  sternum  and  the  spine,  each  gives  oflF  a  small  branch, 
which  accompanies  the  lateral  cutaneous  branch  of  the  inter- 
costal nerve.  The  continued  trunk,  gradually  decreasing  in  size, 
becomes  very  small  towards  the  anterior  part  of  the  space,  and  is 
placed  more  in  the  middle  of  it.  Those  of  the  true  intercostal 
spaces  inosculate  with  branches  of  the  internal  mammary,  and 
thoracic  branches  of  the  axillary ;  those  of  the  false  run  between 
the  layers  of  the  abdominal  muscles,  and  anastomose  with  th6 
epigastric  and  lumbar  arteries. 

The  posterior  or  dorsal  branch  passes  backwards  between  the 
transverse  processes  of  the  vertebrae,  on  the  inner  side  of  the 
anterior  costo-transverse  ligament,  and  is  distributed  to  the  muscles 
and  skin  of  the  back.  Each  sends  an  artery  through  the  inter- 
vertebral foramen  to  the  spinal  cord  and  its  membranes. 

On  the  right  side  the  intercostal  veins  terminate  in  the  vena 
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azygos  major ;  on  the  left,  the  seven  or  eight  lower  terminate  in  the 
vena  azygos  minor,  the  remainder  in  the  left  superior  intercostal  vein. 
The  usual  relation  which  the  intercostal  vessels  and  nerve 
Ifear  to  each  other  in  the  intercostal  epace^  is,  that  the  vein  lies 
uppermost,  the  nerve  lowest,  and  the  artery  between  them. 

Intekcdstal  These  are  twelve  in  numher,  and  are  the  anterior 

Nekvks.  divisions  of  the  dorsal  spinal  nerves.     Each  dorsal 

nerve  (like all  the  spinal  nerves)  arises  from  the  spinal  cord  by  two 
raotfi,  an  anterior  or  motor,  and  a  pojsterior  or  sensory.  The  sen- 
sory root  has  a  ganglion  upon  it.  The  two  roots  unite  in  the 
intervertebral  foramen  and  form  a  (^ompound  nerve.     After  passing 

through  the  foramen,  it  is  connec- 
ted by  two  filaments  with  the  sym- 
pathetic nerve,  and  then  divides  into 
an  anierii/>  and  a  posterior  branch. 
The  posterior  branches  pass  back- 
wards between  the  transverse  pro- 
cesses of  tile  dorsal  vertebra?,  and 
supply  the  miigcles  of  the  back. 
Tlie  anterlw  branches  (the  proper 
l  liter  costal  nerves)  proceed  between 
the  intercostal  muscles  in  company 
with,  and  immediately  below,  their 
corresjMjuding  arteries.  In  tlie  an- 
terior pitrt  of  the  intercostal  space 
the  nerves  lie  in  the  substance  of 
the  internal  intercostal  muscles, and 
at  the  costal  cartilages  run  through  the  muscles,  passing  in  front 
of  the  triangularis  sterni  and  the  interaal  mammary  artery.  Midway 
l>etween  the  spine  and  the  sternum,  they  give  otf  lateral  cittanso-ue 
branctieSy  which  supply  the  skin  over  the  scsipula  and  the  thorax. 
The  intercostal  nerves  terminate  in  front  in  the  anterior  cutaneous 
nerves ;  the  six  uppe}\  coming  through  their  respective  intercostal 
spaces,  supply  the  skin  over  the  chest ;  the  six  lower  terminate 
in  the  front  wall  of  the  abdomen,  near  the  linea  alba. 

Notice  that   the   first  dorsal   nerve   ascends    nearly  perpen- 
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dicnlarlj  over  the  neck  of  the  first  rib  to  form  part  of  the  brachial 
plexus.  Before  doing  so,  it  sends  a  nerve  to  the  first  intercostal 
space.    This,  as  a  rule,  has  no  lateral  cutaneous  branch. 

Intercostal  lympfuitic  glands. — ^These  are  situated  near  the 
heads  of  the  ribs ;  there  are  some  between  the  layers  of  the  inter- 
costal muscles.    They  are  of  small  size,  and  their  efferent  vessels  go 
into  the  thoracic  duct.     We  have  seen  these  intercostal  glands  en- 
larged and  diseased  in  phthisis. 

Bboxchial  and        Small  bronchial  arteries,  ai-ising  on  the  right 
(EaoratoMAh  side  most  frequently  from  the  first  aortic  intercos- 

^^^rmauB.  tal  (3rd  intercostal)  artery,  and  on  the  left  from 

the  thoracic  aorta,  accompany  the  bronchial  tube  on  its  posterior 
aspect  into  the  substance  of  the  lung.*  Their  distribution  and 
office  will  be  considered  with  the  anatomy  of  the  lung.  (Esopha- 
geal arteries  four  or  five  in  number  proceed  from  the  front  of  the 
thoracic  aorta  to  ramify  on  the  oesophagus,  where  they  inoscu- 
late above  with  the  oesophageal  branches  of  the  inferior  thyroid, 
and  below  with  the  coronaria  ventriculi  and  phrenic  arteries. 
Small  posterior  mediastinal  arteries  are  given  off  from  the 
posterior  part  of  the  aorta,  and  supply  the  lymphatic  glands  and 
tissues  of  the  posterior  mediastinum. 

Having  finished  the  posterior  mediastinum,  replace  the  lung, 
and  turn  your  attention  once  more  to  the  great  vessels  at  the  root 
of  the  heart. 

FuLxoNABT  This  vessel  is  about  two  inches  in  length,  and 

Abtist.  conveys  the  venous  blood  from  the  heart  to  the 

lungs.  It  proceeds  from  the  upper  part  of  the  right  ventricle,  and 
passes  upwards  and  backwards  along  the  left  side  of  the  aorta  to 
the  concavity  of  the  arch  of  the  aorta,  where  it  divides  into 
two  branches,  a  right  and  a  left,  one  for  each  lung.  At  its  origin 
it  has  on  each  side  an  auricular  appendix  and  a  coronary  artery, 
and  lies  in  front  of  the  root  of  the  aorta.  The  pulmonary  artery 
and  the  aorta  are  surrounded  for  two  inches  by  a  common  sheath  of 

•  On  the  left  side  there  arc  asually  two  bronchial  arteries — a  superior,  arimng 
from  the  highest  part  of  the  thoracic  aorta,  and  an  inferior,  arising  about  an  inch 
lomr  dovn. 
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pericju-dium.  The  right  branch,  the  larger  and  longer,  passes 
>>elow  the  arch  of  the  aorta  to  the  lung ;  the  left  is  easily  followed 
to  iti<  king  by  removing  the  layer  of  pericardium  investing  it. 

Search  should  be  made  for  a  short  fibrous  cord  which  connects 
the  commencement  of  the  left  pulmonury  artery  with  the  concavity 
of  the  arch  of  the  aorta.  This  cord  is  the  renmns  of  the  ductus 
arttrwaus,  a  canal  which  in  foetal  life  conveyed  blood  from  tlie 
pulmonary  artery  to  the  aorta. 

Draw  towards  the  left  side  the  first  part  of  the  arch  of  the  aorta, 
and  dissect  the  pericardium  from  the  great  vessels  at  the  base  of 
the  heart.  Thus  a  go<»d  view  will  be  obtained  of  the  trachea  and 
its  bifurcation  into  the  two  bronchi.  Below  the  division  of  the 
trachea  the  right  pulmonary  artery  is  seen  passing  in  front  of  the 
right  bronchus.  The  superior  vena  cava  and  aorta  are  seen  in 
front  of,  and  nearly  at  right  ungles  to,  the  right  pulmonary  artery. 
The  vena  azygos  is  seen  arching  over  the  right  bronchus  and  ter- 
minating in  the  vena  cava  superior.  Notice,  especially,  a  number 
of  lymphatic  glands  called  hronehia!^  at  the  angle  of  bifurcation 
of  the  trachea.  The  situation  of  these  glau<ls  in  the  midst  of  so 
many  tubes  explains  the  variety  of  symptoms  which  may  he  pro- 
ducetl  by  tlit-ir  cnlargc^ment. 

Nkkvks  ofthk  '^^^  nerves  of  the  heart  come  from  tlie  pneumo- 

Hkaut  and  Cau-  gastric  and  its  recurrent  branch,  and  the  three 
DiAc  Plkxi'sks.  cervical  ganglia  of  the  sympathetic.  The  pneumo- 
gastric  gives  ofiF  (generally)  two  or  more  filaments  (cardiac)  which 
proceed  from  the  main  tmnk  in  the  neck,  or  from  its  recurrent 
branch.  The  sympathetic  sends  three  (cardiac)  filamentis ;  one 
from  the  upper  cervical  ganglion,  a  second  from  the  middle,  and 
a  third  from  the  lower  ;  and  they  are  called,  lespectively,  the  upper, 
middle,  and  lower  cjirdiac  nerves  of  the  sympathetic. 

The  minute  and  delicate  nerves  from  these  several  sources  on 
each  side,  pass  downwards  to  the  base  of  the  heart.  They  vary  very 
much  in  their  precise  relations  to  the  great  vessels  upou  which 
they  run  ;  but  speaking  generally,  it  may  be  said  that  the  nerves 
on  the  right  side  run  chiefly  behind  the  arch  of  the  aorta,  those 
on  the  left,  la  front  of  it.     Eventually  they  form,  by  their  mutual 
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subdivisions  and  interlacement,  an  intricate  network  of  nerves, 
termed,  according  to  their  position,  the  deep  and  the  superficial 
cardiac  plexus. 

The  deep  and  larger  cardiac  plexus  is  situated  behind  the 
arch  of  the  aorta  in  front  of  the  bifurcation  of  the  trachea,  and 
immediately  above  the  right  pulmonary  artery.  To  see  it,  the 
pericardial  covering  of  the  aorta  must  be  carefully  removed,  and 
the  vessel  hooked  forwards  and  to  the  left. 

The  auperjicial  and  small&r  cardiac  plexus  lies  in  the  con- 
cavity of  the  arch  of  the  aorta  in  front  of  the  right  pulmonary 
artery.  It  is  closely  connected  with  the  deep  plexus ;  and  (gene- 
rally) receives  the  upper  cardiac  branch  of  the  left  sympathetic, 
and  the  lower  cardiac  branch  from  the  left  pneumogastric. 

From  the  cardiac  plexuses,  as  a  common  centre,  the  nerves  pass 
off  to  the  heart,  forming  plexuses  aroimd  the  coronary  arteries. 
Thus,  the  anterior  coronary  plexus  (derived  chiefly  from  the 
superficial  cardiac)  accompanies  the  anterior  coronary  artery.  The 
posterior  coronary  plexus  (derived  chiefly  from  the  left  side  of 
the  deep  cardiac)  runs  with  the  posterior  coronary  artery.  The 
two  plexuses  communicate  at  the  apex  of  the  heart,  and  in  the 
ventricular  septum. 

It  is  not  an  easy  matter  to  trace  the  nerves  into  the  substance 
of  the  heart.  For  this  purpose  a  horse's  heart  is  the  best,  and 
previous  maceration  in  water  is  desirable.  The  nerves  in  the 
substance  of  the  heart  are  peculiar  in  this  respect;  that  they 
present  minute  ganglia  in  their  course,  which  are  presumed  to 
preside  over  the  rhythmical  contractions  of  the  heart. 

CowsnnfKMTs  Draw    aside    the   margin  of  the   right  lung; 

OF  THE  Root  op  divide  the  superior  vena  cava  above  the  Vena 
XACB  Ltoo.  azygos,  and  turn  down  the  lower  part.     Remove 

the  layer  of  pericardium  which  covers  the  pulmonary  veins,  and 
the  constituent  parts  of  the  root  of  the  right  lung  will  be  exposed. 
It  is  composed  of  the  pulmonary  artery,  the  pulmonary  veins, 
bronchus,  bronchial  vessels,  anterior  and  posterior  pulmonary 
plexuses,  and  some  lymphatics.  The  following  is  the  disposition  of 
the  large  vessels  forming  the  root  of  the  lung.     In  front  are  the 
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DISSECTION   OF  THE   HEART. 

The  heart  is  conical  in  form,  and  more  or  less  convex  on  its 
external  aspect,  with  tJie  exception  of  tliat  portion  lying  on  the 
tendinous  centre  of  the  diaphragm,  which  is  flattened.  It  is 
situated  ohliqiiely  in  the  thorax,  aud  is  completely  surrounded  liy 
the  pericardium.  It  eiteiulri  from  the  fourth  to  the  eighth  dorsal 
vertebra,  with  its  base  directed  upwards  and  to  the  right,  its  apex 
downwards  and  to  the  left.  The  position  which  the  heart  bears 
to  the  thoracic  walls  has  been  already  descrilx'd  (pp.  134-137);  it 
varies  however  in  different  subjects,  and  as  a  rule  is  higher  in  the 
dead  body  than  during  life,  owing  to  the  shrinking  of  the  lungs. 

Notice  the  two  longitudinal  grooves  {sulci)  on  the  front  and 
back  surfaces  of  the  heart,  indicating  the  septum  between  the  two 
ventricles ;  the  anterior  groove  lies  nearer  to  the  left  side,  the 
poi^terior,  to  the  right  side  of  the  heart. 

A  circular  groove,  nearer  the  Ikisc,  marks  the  separation  between 
the  auricles  and  the  ventricles.  In  the  circular  and  longitudinal 
furrows,  surrounded  by  more  or  less  fat,  run  the  coronary  vessels, 
the  nerves  and  the  lymphatics. 

SizK  AXD  The  size  of  the    licart   is   dependent  upon  so 

Weioht.  many  conditions,  that  the  following  measurements 

must  be  received  with  more  or  less  limitation.  Au  average  heart  will 
measure  in  its  transverse  direction  at  the  base,  three  and  a  half 
inches;  in  its  length,  about  five  inches ;  in  its  thickness,  two  aud  a 
half  inches.  The  weight  is  from  ten  to  twelve  ounces  in  the  male, 
and  from  eight  to  ten  in  the  female,  but  much  depends  upon  the 
size  and  condition  of  the  body  generally.  As  a  rule,  the  heart 
gradually  increases  in  length,  breadth,  and  thickness  from  child- 
hood to  old  age.* 

The  heart  ia  a  double  hollow  mueicular  organ;  that  is,  it  is 
composed  of  two  hearts,  a  right  and  a  left,  separated  by  a  septum, 
and  not  communicating  with  each  other  except  during  iit«rine, 
and  rarelv  in  adult,  life.  Each  half  consists  of  two  cavities,  an 
auricle  and  a  ventricle,  which    communicate  by  a  wide  orifice, 

*  Sisot,  'Mim.  de  U  Soc.  MM.  d'Obsen-,  de  Faris,'  torn.  i.  IhH. 
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the  aiirieulo- ventricular  opening.  The  right  half  of  the  heart 
propels  venous  blood  to  the  lungs,  and  is  called  the  pulmonai'if, 
the  left  propela  arterial  Llood  from  the  lungs  tlu'oiighout  the 
body,  and  is  called  the  systemic.  These  two  hearts  are  not 
placed  apart,  because  important  advantages  result  from  their 
iiuion.  By  being  enclosed  in  a  single  bag  they  occupy  less  room 
in  the  chest ;  and  the  action  of  their  corresponding  cavities  being 
|>reci8ely  synchronous,  their  fibres,  mutually  intermixing,  contribute 
to  their  mutual  support. 

The  cavities  of  the  heart  should  now  be  examined  in  the  order 
in  which  the  blood  circulates  through  them. 

This  is  situated  at  the  right  side  of  the  base  of 
the  heart,  and  forms  a  quadrangidar  cavity,  the 
atrhtra  or  sinus  venoaus^  between  the  two  venae  cavce,  from  which 
it  receives  the  blood.  From  its  front,  a  small  pouch  projects 
towards  the  left,  and  overlaps  the  root  of  the  aorta ;  this  part  is 
termed  the  *  appejulijc '  of  the  auricle,  and  resembles  a  dog's  ear  in 
shape. 

To  see  the  interior,  make  a  horizontal  incisiou  through  the 
anterior  wall  from  the  apex  of  the  appendix,  transversely  across 
the  cavity :  from  this  make  another  upwards  at  right  angles  into 
the  superior  vena  cava.  The  interior  is  lined  by  a  polished  mem- 
brane called  the  *■  endocardium^  and  is  everywhere  smooth  except 
in  the  appendix,  where  the  muscular  fibres  are  collected  into 
bundles,  called,  from  their  resemblance  to  the  teeth  of  a  comb, 
*  fnuaculi  pectinati.^  They  radiate  from  the  aiuricle  to  the  edge 
of  the  am-ieulo-ventricular  opening. 

Examine  carefully  the  openings  of  the  two  venae  cavae  :  they 
are  not  directly  opposite  to  each  other ;  the  superior  is  situated  on 
a  plane  rather  in  front  and  a  little  to  the  left  of  the  inferior,  that 
the  streams  of  blood  may  not  meet.  The  inferior  cava,  after  passing 
through  the  tendinous  centre  of  the  diaphragm,  makes  a  slight 
cur%"e  to  the  left  before  it  opens  into  the  auricle,  that  the  stream  of 
its  blood  may  be  directed  towards  the  auriculo- ventricular  opening. 
The  orifice  of  each  vena  cava  is  nearly  circular,  and  surrounded 
by  circular  miiiscular  fibres  continuous  with  those  of  the  auricle. 
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The  postericjr  wnll  of  the  auricle  is  funned  by  the  partitit)» 
between  the  auricles,  the  *  aeptum,  auricularwn.'  Upon  this 
septum,  above  and  to  the  left  of  the  orifice  of  the  venu  cava 
inferior,  is  an  oval  depression  {fossa  ovaiis)^  Itoundeti  by  a  pro- 
minent border  [amiulus  ovalis).  This  depression  indicates  the 
remains  of  th»^  opening  (foramen  o^nde)  througjli  which  the 
auricles  communicated  in  fcetal  life.  Aft-er  birth  this  opening 
closes ;  but  if  the  closure  ia  imperfect,  the  stream  of  dark  blood 
in  the  right  auricle  mixes  with  the  florid  blood  in  the  left,  and 
occasions   what    is   called    '  cyanosis.^      A  valvular   communica- 

Fio.  29. 
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tion,  however,  not  infrequently  exists  between  the  auricles  ill 
this  situation  which  is  not  attended  with  indications  of  this 
disease. 

A  more  or  less  noticeable  fold  of  the  lining  membrane  may  be 
seen  projecting  from  the  front  margin  of  tlie  v.  c.  inferior  to 
the  front  border  of  the  fossa  ovalie.  It  is  the  remnant  of  the 
''  Eustachiiiii*  vidve,''  which  was  of  considerable  size  in  foetal  life, 
and  sers'ed  to  direct  the  current  of  blood  from  the  v.  c.  inferior, 
through  the  foramen  ovale,  into  the  left  auricle. 

*  EustnehiQB,  'Libell.  de  Tens  atae  pari.' 
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To  the  left  of  the  EuHtachian  valve,  that  is,  between  its  remains 
and  the  aiiriculo- ventricular  opening,  is  the  orifice  of  the  coronary 
vei/n ',  it  is  guarded  by  a  semicircular  valvCj  called  '  valvula  The- 
bea-iif'  to  prevent  regurgitation  of  the  blood  during  the  auricular 
contraction.  Here  and  there  upon  the  posterior  wall  of  the  auricle 
may  be  oV)served  minute  openings  called  ^foramina  Tkebesii : ' 
some  being  the  oriBces  of  small  veins  returning  blond  from  the 
substance  of  the  heart ;  others  being  simple  depressions  in  the 
muscular  tissue.  To  the  left,  and  rather  in  front  of  the  oritiee  of 
the  vena  cava  inferior,  is  the  auriculo-ventincular  opening  guarded 
by  the  tricui^pid  valve.  It  is  oval  in  form,  and  will  admit  the 
passage  of  three  fingers.  Lastly,  between  the  orifices  of  the  supe- 
rior and  inferior  venae  cavee  is  a  rounded  elevation,  the  tuf)ercle  of 
Lovje^'  (not  seen  in  the  diagram),  which  is  supposed  to  direct  the 
current  of  blood  in  fistal  life,  from  the  superior  cava  to  the  auri- 
culo-ventricular  opening. 

Right  Veh-  This  forms  the    right   border   and  about  two- 

TBicLK.  thirds   of  the   front   surflice    of  the    heart.      To 

examine  its  interior,  a  triangular  flap  should  he  raised  from  its 
anterior  wall.  The  apes  of  this  flap  should  be  below  :  one  cut 
along  the  right  edge  of  the  ventricle,  the  other  along  the  line  of 
the  ventricular  septum.  Observe  that  the  wall  of  the  ventricle  is 
ranch  thicker  than  tliat  of  the  auricle.  The  cavity  of  the  \'entricle 
id  conical,  with  its  base  upwards  and  to  the  right.  From  its  walls 
project  bands  of  muscular  fibres,  ^  coluim,n<e  camejOB,,^  of  varioiia 
length  and  thickness,  which  cross  each  other  in  every  direction  ; 
this  muscular  network  is  generally  filled  with  coagulated  blood. 
Of  these  columnsB  camesB  there  are  three  kinds;  one,  stands  out  in 
relief  from  the  ventricle;  another  is  attached  to  the  ventricle  by 
its  extremities  only,  the  intermeiJiate  portion  being  free ;  a 
third,  and  by  far  the  moat  important  set,  called  '  musculi  papil- 
lares^  is  fixed  by  one  extremity  to  the  wall  of  the  ventricle,  while 
the  other  extremity  gives  attachment  to  the  fine  tendinous  cords, 
'  cordce  tendinecB^  which  regidate  the  action  of  the  tricuspid  valve. 
The  number  of  these  musculi  papillares  is  equal  to  the  number  of 
the  chief  segments  of  the  valve  ;  consequently  there  are  three  inj 
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the  right  and  two  io  the  left  ventricle.  Of  those  in  the  right 
ventricle,  one  proceeds  frona  the  septum. 

There  are  two  openinjcjs  in  the  rifjht  ventricle.  One,  the 
auri4ytikHventncul^3,7\  througli  which  the  blood  passes  from  the 
auricle,  ia  oval  in  form  and  placed  at  the  huse  of  the  ventricle. 
It  is  surrounded  by  a  ring  of  fibrous  tissue,  to  which  is  attached 
the  tricuspid  valve.  From  the  upper  and  front  part  of  the  ven- 
tricle, a  smooth  p&sssige^  'infundlbvlum^  oi  ^  con  us  arterioana^ 
leads  to  the  opening  of  the  pulmonary  artery.  It  is  situated  to  the 
left  and  in  front  of  the  aurieulo-ventricular  opening,  and  about 
three-fourths  of  an  inch  higher. 

Tbiccspid  This  is  situated  at  the   rlgfit  auriculo-ventri- 

Vai.tk.  cular  opening,  and    consists    of    three    principal 

triangular  flaps,  and  besides  these,  of  intermediate  flaps  of  smaller 
size.  Like  all  the  valves  of  the  heart,  it  is  formed  by  a  fuld  of 
the  lining  meml»rane  {entlocardlura)  of  the  heart  strengthened 
by  fibrous  tissue,  in  which  a  few  muscular  fibres  may  be  demon- 
strated. The  bases  of  the  valves  are  continuous  with  one  another, 
so  that  they  form  a  membrauons  ring  between  the  auricle  and 
ventricle,  while  the  segments  project  into  the  cavity  of  the  right 
ventricle.  Of  its  three  principal  Haps,  the  largest  or  anterior  is 
so  placed,  that,  when  not  in  action,  it  partially  covers  the  orifice 
of  the  pulmonary  artery ;  anotlxer,  the  internal,  corresponds  with  the 
inferior  wall  of  the  ventricle ;  the  third,  or  posterior,  rests  upon  the 
septum  I'entriculorum. 

Observe  the  arrangement  of  the  tendinous  cords  wliich  regulate 
the  action  of  the  valve.  First,  they  are  all  attached  to  the  ven- 
tricular surface  of  the  valve.  Secondly,  the  tendinous  cords 
proceeding  from  a  given  papillary  muscle  are  attached  to  the 
adjacent  halves  of  two  of  the  larger  flaps,  and  to  a  smaller  inter- 
me<liate  one;  consequently,  when  the  ventricle  contracts,  and  the 
papillary  muscle  also,  the  adjacent  borders  of  the  flaps  will  be 
approximated.  Thirdly,  to  insure  the  strength  of  every  part  of 
the  valve,  the  tendinous  cords  are  inserted  at  three  ditTerent  points 
of  it  in  straight  lines;  accordingly,  they  are  divisible  into  three 
sets.     Those  of  the  first,  which  are  three  or  four  in  number,  are 
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attached  to  tlie  base  of  the  valve  ;  those  of  the  second,  from  four 
to  six,  procfed  to  the  middle  of  its  ventricuhir  surface;  those  of 
the  third,  which  are  the  smallest  and  most  numerous,  are  attached 
to  its  free  margin.* 

Pulmonary  on  These  are  three  membranous  folds,  like  watch- 

Srmilcnah  pockets,  situated  at  the  oritiee  of  the  pulmonary 

Vai,tb8.  artery.     They  are  attached  to  the  fibrous  ring  at 

the  root  of  the  artery ;  their  free  edges  look  upwards,  and  present 
a  festooned  border,  in  the  centre  of  which  is  a  small  cartilagi- 
nous body  called  the  nodulus  or  corpus  ArantiL^  The  use 
of  these  bodies  is  plain.  Sine*  the  valves  are  semilunar, 
when  they  fall  together  they  would  not  exat-tly  close  the  artery ; 
there  would  be  a  space  of  a  triangular  form  left  between  them 
in  the  centre,  just  'da  there  is  when  we  put  the  thumb,  fore,  and 
middle  fingers  together.  This  space  is  filled  up  by  these  no- 
dules^  so  that  the  closiu-e  becomes  complete. 

The  valves  are  composed  of  folds  of  the  endocardium,  or 
lining  membrane  of  the  heart.  Between  the  folds  is  a  thin  layer 
of  fibrous  tissue,  which  is  prolonged  from  the  fibrous  ring  at 
the  orifice  of  the  artery.  This  layer  of  fibrous  tissue,  however, 
reaches  the  free  edge  of  the  valve  at  three  points  only  :  namely,  at 
the  centre,  or  corpus  Aran  til,,  and  at  each  extremity.  Between  these 
points  it  stops  short,  andleavesa  crescent -shaped  portion  of  the  valve 
which  is  thinner  than  the  rest, and  consists  of  the  endocardial  mem- 
brane. This  crescent-shaped  portion, called  the  lunula^  is  not  wholly 

*  Th«  htifft  mode  of  Bhowing  the  action  of  the  rnWe  is  to  introduce  &  glass  tube 
into  tiio  pulmonary  artery,  acitl  then  to  ponr  water  through  it  into  the  ventricle  until 
the  cuvity  is  quite  distended.  By  gently  Nqiieezing  the  ventricle  in  the  Land,  bo  as 
artificially  to  imitate  its  natural  contraction,  the  tricaxpid  valre  will  finp  back  like  a 
flood-gate,  and  closu  ihe  auriculo-rontricnlar  ojiening.  In  Ihii*  wiiy  njnc  cnn  unden-lnnd 
how.  when  the  ventricle  contracta,  the  blood  cutchea  the  margin  of  the  valre,  and  by 
its  pressnre  givca  it  the  proper  diBtension  and  fig-uro  requisite  to  block  up  the  aperture 
into  the  auricle.  It  is  obvious  that  (ho  londinous  cords  will  prevent  the  valve  from 
flapping  back  into  the  auricle;  and  this  purpose  is  ussistod  by  the  papillBry  muscles, 
which  nic«]y  adjust  ihe  degree  of  teDsioii  of  the  cords  at  a  time  when  they  would 
otherwiBo  be  too  much  slackened  by  the  contraction  of  the  ventricle. 

-f  80  called  after  Arantiiu,  an  Italian  anatomist,  who  lived  towards  Ihe  close  of 
the  BLxleenth  century. 
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without  fibrous  tissue ;  a  thin  tendinous  cord  runs  along  its  free 
edge,  to  give  it  additional  strength  to  resist  the  pressure  of  the 
blood.  Behind  each  of  the  valves  the  artery  bulges  and  forms 
three  slight  dilatations  called  the  sinuaes  of  Valsalva*  These, 
we  shall  presently  see,  are  more  marked  at  the  orifice  of  the  aorta. 
The  action  of  these  valves  is  plain.  Durin<^  the  contraction 
of  the  ventricle  the  valves  lie  against  the  side  of  the  artery,  and 
oflFer  no  impediment  to  the  current  of  blood ;  during  its  dilatation, 
the  elasticity  of  the  distended  artery  would  force  back  the  column 
of  blood,  but  that  the  valves,  being  caught  by  the  reHuent  blood, 
bag,  and  fall  together  so  as  to  close  the  tube.  The  greater  the 
pressure,  the  more  accurate  is  the  closure.  The  coats  of  the 
artery  are  very  elastic  and  yielding,  while  the  valve,  like  the 
circumference  to  which  it  is  attached,  is  quite  imyielding ;  conse- 
quently, when  the  artery  is  distended  by  the  impulse  of  the  blood, 
its  wall  is  removed  from  the  contiict  of  the  free  margin  of  the 
valves,  and  these  are  the  more  readily  caught  by  the  regurgitating 
motion  of  the  blood.  The  force  of  the  reflux  is  sustained  by  the 
tendinous  part  of  the  valves,  and  by  the  muscular  wall  of  the 
ventricle  (probably  in  a  state  of  contraction).  The  valves  are 
capable  of  sustaining  a  weight  of  siity-three  jxtunds  before  they 
give  way.t  The  thinner  portions  {lunuke)  become  placed  so  as  to 
lie  side  by  side,  each  one  with  that  of  the  adjacent  valve.  This 
may  be  demonstrated  by  filling  the  artery  with  water. 

This  is  Kituated  at  the  left  side  and  posterior 
part  of  the  base  of  the  heart,  and  is  somewhat 
smaller  than  the  right  auricle.  It  is  quadrilateral  and  receives 
tlie  four  pulmonary  veins,  two  on  either  side,  which  return  the 
oxygenated  blood  from  the  lungs.  From  its  upper  and  left  side,  the 
auricular  appendage  projects  towards  the  right,  curling  over  the 
root  of  the  pulmonary  artery.  The  auricle  should  Ite  opened  by  a 
horizontal  incision  from  one  pulmonary  vein  to  another :  from  this 
a  second  should  be  made  into  the  appendix.  Its  interior,  the 
atrium,  is  smooth  and  flat,  excepting  in  the  appendix,  which 
contains  the  muscuil  pectinatL  Notice  the  openings  of  the  foiur 
*  Aji  Italian  Anatomiit,  h.  1666,  <L  1723.  f  Uallcr. 
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pulmonary  veins.  Upon  the  septum  between  the  auricles  is  a 
Bemikmar  depression  indicating  the  remains  of  the  foramen  ovale. 
At  the  lower  and  front  part  of  the  auricle  is  the  auriculo-ventri- 
cular  opening.  It  is  oval,  with  ita  long  axis  nearly  transverse, 
and  in  the  adult  will  admit  the  passage  of  two  fingers. 

Lkft  Vkn-  This  occupies  the  left  border^  and  forms   the 

TRicts.  apex  of  the  heart.     One  third  of  it  only  is  seen 

on  the  anterior  surface,  the  rest  being  on  the  posterior.  To 
examine  the  interior,  raise  a  triangular  flap,  with  the  apex  below, 
from  its  front  wall.  Observe  that  its  wall  is  about  three  times 
as  thick  as  that  of  the  right  ventricle,  and  that  this  thickness 
gradually  diminishes  towards  the  apex.  The  interior  of  the  left 
ventricle  so  closely  resembles  that  of  the  right  that  there  is  no 
necessity  to  describe  it  in  detail.  Tlie  auriculo-ventruyidar  valve 
consists  of  only  two  principal  flaps :  hence  ita  name  Tiiitral  or 
bi^uapid.  The  larger  of  these  flaps  is  placed  between  the  aortic 
and  auriculo-ventricular  orifices.  Tiiere  are  only  two  viusculi 
papillares ;  one  attached  to  the  anterior,  the  other  to  the  posterior 
wall  of  the  ventricle.  They  are  thicker  and  their  chordce:  tendiiiece 
stronger  than  those  of  the  right  ventricle,  but  their  arrangement 
is  precisely  similar.  From  the  upper  and  back  part  of  the  ven- 
tricle, a  smooth  passage  leads  to  the  orifice  of  the  aorta.  This 
orifice  is  placed  in  the  groove  between  the  two  auricles,  and  some- 
what in  front  and  to  the  right  side  of  the  left  auriculo-ventricular 
opening.  The  two  orifices  are  close  together,  and  only  separated 
by  the  larger  flap  of  the  mitral  valve.  The  aortic  orifice  is 
guarded  by  three  semilunar  valves,  of  which  the  arrangement, 
structure,  and  mode  of  action  are  similar  to  those  of  the  pulmonary 
artery.  Their  framework  is  proportionately  stronger,  consistently 
with  the  greater  strength  of  the  left  ventricle,  and  the  greater 
impulse  of  the  blood.  In  the  sinuses  of  Valsalva  are  observed 
the  orifices  of  the  two  coronary  arteries. 

The    circumferences   of  the   four    orifices   are 

as  follows  :  that  of  the  tricuspid  orifice, 4*74  inches; 

that  of  the  mitral  4  inches  ;  that  of  the  pulmonary, 

3'55  inches;  and  that  of  the  aortic,  3*14  inches.* 

*  Dr.  Peacock,  '  Crooni&a  Lectores,'  1866. 
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CoROKABT  The  heart  is  supplied  with  blood  by  the  two 

Abtekies.  coronary  arteries,  a  right  or  poeterior,  and  a  left  or 

anterior.  They  are  about  the  size  of  a  crowds  quill.  Bath  arise 
from  the  aorta  jiist  above  the  free  margins  of  the  two  anterior 
semilunar  valves,  and  thus  always  allow  the  passage  of  blood ; 
both  run  in  the  furrows  on  the  surface  of  the  heart ;  both  are 
accompanied  by  the  cardiac  nerves  and  by  lymphatics. 

The  anterior  or  left  coronarj/  artery,  the  smaller  of  the  two, 
arisies  from  the  left  side  of  the  aorta.  It  appears  between  the 
pulmonary  artery  and  the  appendix  of  the  left  auricle,  and  then 
divides  into  two  branches :  one  which  seems  the  continuation  of 
the  main  trunk  and  runs  down  the  inter-ventricular  furrow  on 
the  anterior  surface  of  the  heart  to  the  apex ;  the  other  passes 
transversely  to  the  left,  in  the  left  auriculo-ventrictdar  groove  to 
the  back  of  the  heart. 

The  posterior  or  right  caronarif  artery  arises  from  the  rigJit 
side  of  the  aorta,  and  descends  obliquely  between  the  pulmonary 
artery  and  the  appendix  of  the  right  auricle.  It  then  turns  to  the 
right  in  the  groove  lietween  the  right  ventricle  and  auricle  to  the 
back  of  the  heart,  where  it  divides  into  two  branches ;  one  of 
which  defends  in  the  posterior  inter-ventricular  furrow  towards 
the  apes  of  the  heart ;  the  other,  which  appears  to  l>e  the 
continuation  of  the  main  trunk,  runs  in  the  left  aiuriculo-ven- 
triciilar  groove.  Besides  these  branches,  the  right  coronary  gives 
off  a  large  branch  which  runs  along  the  free  border  of  the  right 
ventricle. 

Thus,  the  leading  trunks  of  the  coronary  arteries  run  in  the 
furrows  of  the  heart,  usually  surrounded  by  fat.  Their  numerous 
branches  siipply  the  walls  of  the  aiu-icles  and  ventricles,  and  their 
terminations  communicate  slightly  with  each  other. 

CoBOKABT  The  vein  which  corresponds  with  the  anterior 

Vanre  axd  Siircs.  coronary  artery  ascends  in  the  inter-ventricular 
sulcus,  and  then  curves  round  the  left  side  of  the  heart  in  the 
auriculo-ventricular  groove,  where  it  takes  the  name  of  the  (jreiit 
cardiac  vein.  This  vein  soon  dilates  into  a  large  trunk,  the 
coronary  amwa,  which  opens  into  the  back  of  the  right  aiuicte. 

X  2 
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Other  veins,  knovm  as  the  posterior  cardiac^  three  or  four  in 
number,  ascend  along  the  posterior  surface  of  the  heart,  to  open 
by  valved  orifices  into  the  coronary  ainufi  ;  while  others,  the  anterior 
cardiac  veiiiSy  are  seen  running  up  on  the  anterior  surface  of 
the  right  ventricle  to  terminate  directly  in  the  right  auricle. 
The  coronai-y  sinus  is  about  an  inch  in  length,  and  its  orifice 
in  the  right  auricle  is  guarded  by  a  valve  (vcdve  of  Thebemus)  to 
prevent  regurgitation  of  the  blood.  It  is  covered  and  more  or 
less  supported  in  its  course  by  muscular  tibres  passing  from  one 
auricle  to  the  other. 


A-orta, 


K':.:''3l  \r?Ayfe  Tr.cusrlf^valv' 


DU0il4U    OF  THK    likLATlVH   PLiSlTtoM    Of   TJIK   VALVES   OF   TUE   HEAKT, 
9EEM    FROM    ABOVR, 

A  ii  plaoeU  on  the  tTiangulnr  mterval  where  the  fibrous  skeleton  is  the  thickest. 


Fmrmrs  Zo.viis 
OR  Skp.leton  of 

THK   HSART. 


What  may  be  termed  the  fibrous  skeleton  of 
the  heart,  consists  of  four  rings  which  surround,, 
respectively,  the  four  orifices  at  its  base :  namely, 
the  two  auricnlo- ventricular,  the  aortic,  and  the  pulmonary.  These 
rings  give  attachment  by  their  external  circumference  to  the 
muscular  fibres  of  the  heart,  and  from  their  internal  circumference 
send  fibrous  prolongations  to  form  the  framework  of  the  several 
valves.     The  skeleton  is  strongest  just  in  the  triangular  interspace 
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between  the  aortic  and  the  two  auriculo- ventricular  orifices  (letter  a 
in  fig.  30).  In  some  animals,  as  in  the  ox  and  the  elephant,  there 
is  here  an  irregularly  triangular  bone,  known  as  the  '  os  cordis.' 

The  relative  position  of  these  rings  is  best  seen  by  removing 
the  auricles  and  the  great  vessels  at  the  base  of  the  heart — leaving 
the  several  valves,  and  looking  at  them  from  above,  as  shown  in 
the  diagram.  The  pidmonary  ring  is  on  the  highest  level,  and 
nearest  to  the  sternum ;  below  it,  is  the  aortic  ring  lying  between 
and  in  front  of  the  auriculo-ventricular  rings,  which  are  on  the 
lowest  level. 

Attachmknt  of  The  fibrous  rings  at  the  arterial  orifices  present 
TM  Ljlbob  Xaxa-  three  festoons  with  their  concavities  directed  up- 
BIB8  TO  THB  wards.  These  give  attachment,  above,  to  the  middle 

VBiTBicuts.  g^^^  ^£  ^jjg  artery  ;  below,  to  the  muscular  fibres 

of  the  heart ;  and,  internally,  to  the  fibrous  tissue  of  the  valves. 
The  vessels  are  also  connected  to  the  heart  by  the  serous  layer  of 
the  pericardium,  and  by  a  continuation  of  the  lining  membrane  of 
the  ventricle. 

~^^  This  smooth  membrane  lining  the  cavities  of 

the  heart  resembles  the  visceral  layer  of  the  peri- 
cardium, and  is  continuous  with  the  lining  membrane  of  the 
blood-vessels.  It  may  be  easily  stripped  off,  and  is  thin  and 
semi-transparent,  thicker  in  the  left  than  in  the  right  cavities, 
thickest  of  all  in  the  left  auricle.  It  consists  of  three  layers: 
1,  a  layer  of  flattened  polygonal  cells,  resting  upon,  2,  some  elastic 
fibres  resembling  the  fenestrated  coat  of  an  artery,  and,  3,  a  thin 
layer  of  connective  tissue. 

Akranoehemt  '^^®  muscular  fibres  of  the  heart  are  of  the 

OF  THB  MuscDLAK  stiipcd  varlcty,  but  differ  from  ordinary  striped 
FiBBEs  OF  THE         muscular  tissue,  in  being  smaller,  destitute  of  sarco- 

vBicLHs.  lemma,  branched,  nucleated,  and  involuntary.   The 

fibres  of  the  auricles  are  distinct  from  those  of  the  ventricles.  They 
consist  of  a  superjicicd  layer  common  to  both  cavities,  and  a  deeper 
layer  proper  to  each.  The  superficial  fibres  run  transversely 
across  the  auricles,  and  are  most  marked  on  the  anterior  surface ; 
some  pass  into  the  septum.     Of  the  deeper  fibres,  some  are  annu- 
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lar  and  surround  the  auricular  appendages  and  the  entrance  of 
the  great  veins,  upon  which  a  few  may  l>e  traced  for  a  short  dis- 
tance ;  others,  looped,  run  over  the  auricles,  and  are  attached  in 
front  and  behind  to  the  auriculo-ventricular  rings. 

AHRANaBMKWT  Speakiug  generally,  it  may  be  said  that  the 

OF  THK  Mu8C0ULB     Tight  and  left  ventricles    of  the   heart   are   two 
FiBBKs  <.>F  TUB         coulcal  muscular  sacs,  enclo&ed  in  a  third,i  which 
MTTBicLEs.  ^^^  ^jjj^  envelopes  them,  but  is  reflected  into  the 

interior  of  both,  at  their  apices,  so  as  to  line  tiieir  cavities.  All 
the  muacidar  fibres  are  attached  by  one  end  to  the  fihrous  ring^  of 
the  orifices,  and,  by  the  other  end,  after  a  more  or  less  spiral 
course,  thej  reach  the  rings  again,  either  directly  or  through  the 
medium  of  the  chordae  tendine®  and  valves. 

Let  us  first  take  the  arrangement  of  the  superficial  fibres, 
those,  namely,  of  the  sac  which  envelopes  both  ventricles.  The 
fibres  covering  the  anterior  surface  of  the  heart  start  from  the 
right  auriculo-ventricular  and  pulmonary  rings,  and  run  more  or 
less  spirally  from  right  to  left  towards  the  apex  of  the  heart :  those 
covering  the  posterior  part  of  the  heart  start  from  the  auriculo- 
ventricular  rings,  and  nm  more  or  less  spirally  from  left  to  right 
to  reach  the  apex.  At  the  apex  what  becomes  of  the  fibres  ?  They 
form  a  whorl,  are  reflected  upon  themselves,  and  enter  the  interior 
of  the  ventricles  so  as  to  form  their  innermost  muscular  lining — in 
other  words,  the  fleshy  columns  of  their  cavities. 

VEWTaiCTTLAB  Each  sac  consists  of  muscular  fibres,  arranged 

Sacs.  more  or  less  transversely,  which  arise  from  some 

part  of  the  ring,  run  round  the  ventricle,  and  are  fixed  to  another 
part  of  the  ring.  Thus  each  eac  forms  a  hollow  conical  barrel, 
open  at  both  ends ;  the  broad  end  representing  the  orifice  of  the 
ring,  the  narrow  end  representing  the  orifice  through  which  the 
fibres  of  the  common  sac  enter  the  ventricles.* 

TmcKNKss  or  The  average  thickness  of  the  right  auricle  is 

THK  CAviTtEft.  about  one  line ;  that  of  the  left,  one  and  a  half. 

*  Fop  further  information  on  this  aulject,  consult  Pcttigraw,  'Philoaopli.  Tn»n»^ 
«ctioni,'  186I;  Dr.  Sibsoii,  •  Medivml  Anatcmj,'  1869;  'Wiiickler,  '  Miiller'a  Archiv,' 
1846;  Quain'o  '  Anatomj,'  Tol.  ii.  p.  25 7>  1876. 
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the  vena  cava  inferior  into  the  foramen  ovale.  2,  Tlie  foi'atnen 
ovale  is  widely  open.  3.  The  right  and  left  pulmonaTy  adeHes 
are  very  small  and  ill  developed,  so  as  to  admit  very  little  blr>od 
to  the  lungs.  4.  The  ductits  arternostis  (from  the  pulmonary 
artery  to  the  aorta)  is  widely  open.  5.  The  right  and  left  ventriclaa^ 
are  of  ex\\xa\  thickne&s  l;ecauae  they  have  equal  work  to  perform. 


ClBCriJlTIOS  OF 

TME  Blood  in  the 
FtKTLia, 


FoGTAL  Circulation. 

The  umbilical  vein  (6g.  31 ),  bringing  piure blood 
from  the  placenta,  enters  at  the  umbilicus,  and 
passes  Uy  the  under  surface  of  the  liver,  where  it 
sends  off  some  small  branches  to  the  left  lobe.  At  the  transverse 
fisgtire  it  divides  into  two  branches :  one,  the  smaller,  termed  the 
ductus  renosus,  pnsses  straight  to  the  inferior  vena  cava ;  the 
other  or  right  divi&ion  joins  the  vena  porta?,  and  after  ramifying  in 
the  liver,  returns  its  blood  through  the  hepatic  veins  into  the 
inferior  vena  cava.  From  the  inferior  vena  cav^a,  the  blood  enters  the 
right  auricle,  and  this  stream  (directed  by  the  Eustachian  valve) 
flows  through  I  )ie  foremen  ovale  into  the  left  auricle.  From  the 
left  auricle  it  runs  into  the  left  ventricle,  and  thence  through  the 
aorta  (only  a  small  quantity  passing  into  the  descending  thoracic 
aorta)  into  the  great  vessels  of  the  head  and  the  upper  limbs, 
which  are  thus  supplied  by  almost  puie  blood. 

From  the  head  and  the  upper  limbs,  the  blood  returns  (impure) 
through  the  superior  vena  cava  into  the  right  amicle,  and  flows 
into  the  right  ventricle.  From  the  right  ventricle  it  passes  through 
the  pulmonary  artery,  and  the  ductus  artmosus,  into  the  end 
of  the  arch  of  the  aorta ;  only  a  very  small  quantity  of  it  going 
to  the  lungs.  From  the  aorta,  part  of  the  blood  is  distriltuted 
to  the  pelvis  and  lower  extremities ;  part  is  conveyed  through  the 
umbilical  art<?ries  to  the  placenta,  where  it  becomes  oxygenated. 

The  following  changes  take  place  in  the  circulation  after 
birth : — 

1 .  The  umbilical  vein  becomes  obliterated  from  the  second  to 
the  fifth  day  after  birth,  and  subsequently  forms  the  round  liga- 
ment of  the  liver. 
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2.  The  dudua  vrnwaus  also  becomes  closed  about  the  same 
period. 

3.  The  foramen  ovale  and  dAidua  arterioeua  become  com- 
pletely closed  from  the  sixth  to  the  tenth  day. 

4.  The  pvJ/mona/ry  arteries  enlarge  and  convey  venous  blood 
to  the  lungs.  These  organs  during  foetal  life  receive  only  a  small 
quantity  of  blood  from  these  arteries. 

5.  The  hypogastric  arteries  become  obliterated  on  the  fourth 
or  fifth  day  after  birth. 


STRUCTURE  OF  THE  LUNGS. 

The  lungs  are  very  vascular  spongy  organs  in  which  the  blood 
is  oxygenated  by  exposure  to  atmospheric  air.  Their  situation  and 
shape  have  been  briefly  described  (p.  140).  We  must  now  examine 
the  trachea,  the  common  air-passage  to  both  lungs,  and  then 
trace  this  tube  downwards  to  its  bifurcation  into  the  two  bronchi, 
which,  with  their  minute  subdivisions,  form  the  main  structure 
of  the  lungs. 

This  is  a  partly  membranous,  partly  cartila^ 
glnous  tube,  and  is  situated  in  the  middle  line. 
It  extends  from  the  cricoid  cartilage,  i.e.  opposite  the  upper 
border  of  the  sixth  cervical  vertebra,  to  the  third  dorsal  ver- 
tebra, where  it  divides  into  two  tubes,  the  right  and  left 
bronchus :  one  for  each  lung.  Its  length  is  from  four  to  four 
and  a  half  inches,  and  its  width  from  eight  to  ten  lines ;  but  these 
measurements  vary  according  to  the  age  of  the  patient  and  the 
capacity  of  the  lungs.  The  trachea  is  surrounded  by  a  quantity 
of  loose  connective  tissue,  so  as  to  allow  of  its  free  mobility.  It 
is  kept  permanently  open  by  a  series  of  incomplete  cartilaginous 
rings,  from  sixteen  to  twenty  in  number,  which  extend  round  the 
anterior  two-thirds  of  its  circumference.  These  rings  are  deficient 
at  the  posterior  part  of  the  tul)e,  where  it  is  completed  by  a  fibro- 
muscular  membrane.  This  deficiency  allows  the  trachea  to  enlarge 
or  diminish  its  calibre ;  and  for  this  purpose  the  membranous  part 
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of  the  tube  is  provided  with  unstriped  muscular  fibres  whicb  can 
approximate  the  ends  of  tlie  rings. 

The  relations  of  the  trachea  to  the  surrounding  parts  should 
be  considered,  first,  in  the  neck,  and  then  within  the  thorax. 

In  the  neck,  it  has  in  front  of  it  the  isthmus  of  the  thyroid 
body,  the  sterno-hyoid  and  stemo-thyroid  muscles,  the  middle 
thyroid  veins,  two  layers  of  the  deep  cervical  fascia,  the  arteria  thy- 
roidea  ima,  if  present,  and  (at  the  root  of  the  neck )  the  innomi- 
nate and  left  common  carotid  arteries.  Laterally,  it  is  in  relation 
with  the  lobes  of  the  thyroid  body,  the  common  carotid  arteries,  the 
recurrent  laryngeal  nerves,  and  the  inferior  thyroid  arteries. 
Behind  it,  is  the  cestjphagus,  inclining  slightly  to  tlie  left. 

In  the  chest,  in  front  of  the  trachea  are  the  origins  of  the 
Bterao-hyoid  and  thyroid  muscles,  the  left  brachio-cephalic  vein, 
the  first  parts  of  the  innominate  and  left  common  carotid  arteries, 
the  transverse  portion  of  the  ai'ch  of  the  aorta,  and  the  deep  cardiac 
plexus.  On  the  right  side  are  the  pleura  and  right  pneumogastric 
nerv'e ;  on  the  left,  the  pleura,  the  left,  carotid,  the  left  pueumo- 
gaatric,  cardiac,  and  recurrent  lai'yngeal  nerves. 

Bronchi,  RioHT         The  two  hronchl  differ  in  length,  direction,  and 
*jfD  Leit.  diameter.     The  right   is   shorter   than  the   left, 

about  an  inch  long,  and  passes  more  horizontally  to  the  root  of  its 
lung,  on  a  level  with  the  fourth  dorsal  vertebra.  It  is  larger  in  all 
its  diameters  than  the  left ;  hence,  foreign  bodies  which  have  acci- 
dentally dropped  into  the  trachea  are  more  likely  to  be  carried 
into  the  right  bronchus  by  the  current  of  the  air.  The  left  is 
about  two  inches  in  length,  and,  descending  more  obliquely  to  its 
lung  than  the  right,  enters  it  on  a  level  with  the  fifth  dorsal 
vertebra. 

The  vena  azygos  major  arches  over  the  right  bronchus,  to 
terminate  in  the  superior  v.c.  Tlie  left  bronchus  passes  under 
the  arch  of  the  aorta  in  front  of  the  oesophagus,  and  subeequently 
crosses  in  front  of  the  descending  aorta. 

The  cartilages  of  the  trachea  vary  in  number  from  siiteen  to 
twenty,  of  the  right  brouchus  from  six  to  eight,  and  of  the  left 
from  nine  to  twelve.     Those  of  the  trachea  form  about  two-thirds 
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of  a  circle,  somewhat  like  a  horseshoe  in  shape,  and  about  one-sixth 
of  an  inch  in  their  vertical  direction.  The  first  cartilage  is  the 
broadest,  and  that  at  the  bifurcation  of  the  trachea  is  shaped  like 
the  letter  V  ;  its  angle  projects  into  the  centre  of  the  main  tube, 
and  its  sides  belong  one  to  each  bronchus. 

The  cartilages  are  connected,  and  covered  on  their  outer  and 
inner  euxfaces  by  a  tough  membrane,  consisting  of  connective  and 
elastic  tissues.  This  membrane  is  attached  above  to  the  circum- 
ference of  the  cricoid  cartilage,  and  is  continued  through  the 
whole  extent  of  the  trachea  and  bronchial  tubes.  Posteriorly, 
where  the  cartilages  are  deficient  it  maintains  the  integrity  of  the 
tube.  In  this  tissue,  which  is  of  a  palt!  reddish  colour,  is  a  layer 
of  nnstriped  muscular  fibres,  arranged  in  a  transverse  and  a  longi- 
tudinal direction. 

Mdbcdulb  This  thin  stratum  of  imstriped  muscidar  fibres 

TiastTK.  jjj  exposed  when  the  fibrous  membrane  and  tracheal 

glands  have  been  removed.  Some  of  the  fibres  extend  transversely 
between  the  posterior  free  ends  of  the  cartilages,  while  some  are 
arranged  in  longitudinal  bundles.  By  their  contraction  tliey 
approximate  the  ends  of  the  cartilages,  and  diminish  the  calibre 
of  the  trachea. 

This  is  chiefly  found  in  the  membranous  part  of 
the  tul)e,  and  its  fibres  run  in  a  longitudinal  direc- 
tion. It  is  this  tissue  which  raises  tixe  mucous  membrane  into 
fokls,  and  ita  elasticity  admits  of  the  elongation  and  the  recoil  of 
the  tube. 

Tbachul  Between  the  fibrous  and  muscular  layers  of  the 

Glands,  trachea   are  a    number  of  small  mucous  glands, 

most  numerous  on  the  posterior  part  of  the  tube.  They  are 
compound  racemose  glands,  lined  with  columnar  epitheliiun,  and 
in  health  their  secretion  is  clear,  and  just  sufficient  to  lubricate 
the  air-passages.  In  bronchitis  they  are  the  sources  of  the  abun- 
dant viscid  expectoration. 

Mi'cousMkm.  The  viucous  inemh-rane  lining  the  air-passages 

BRAxu.  {g  a  continuation  of  that  of  the  larynx.     Its  colour 

in  the  natural  state  is  nearly  white,  but  in  catarrhal  affectiong  it 
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becomes  briglit  red,  in  consequence  of  the  accumulation  of  blood 
in  the  capillary  vessels.  It  is  continued  into  the  ultimate  air- 
cells,  where  it  Ixjcomes  thinner  and  more  transparent.  In  its 
deeper  layer  is  found  a  considerable  amount  of  elastic  tissue ;  in 
its  superficial  layer  a  <iuantity  of  lymphoirl  tissue.  Its  surface  is 
lined  with  a  layer  of  columnar  ciliated  epithelial  cells.  The 
vihratUe  movement  of  the  cilia  is  directed  in  such  a  way  as  to 
favour  the  expectoration  of  the  mucus.  The  ciliated  epithe- 
liiun  lining  the  mucous  membrane  ceases  at  the  commencement 
of  the  air-cells,  where  it  is  replaced  by  the  squamous  variety. 

At  the  root  of  the  lung  each  bronchus  divides  into  two  branches, 
an  upper  and  a  lower,  corresponding  to  the  lobes  of  the  lung  5  on 
the  right  side,  the  lower  branch  sends  a  small  division  to  the  third 
lobe  of  the  lung.  The  tubes  diverge  through  the  lung,  and  divide 
into  brnncbes,  successively  smaller  and  smaller,  until  they  lead  to 
the  air-cells.  These  ramifications  do  not  communicate  with  each 
other ;  hence,  when  a  bronchial  tube  is  obstructed,  all  supply  of 
air  is  cut  off  from  those  cells  to  which  it  leads. 

The  several  tissues,  cartilaginous,  fibnujs,  muscular,  mucous, 
and  glandular,  which  compose  the  air-pasaages,  are  not  present 
in  equal  prop<.irtion9  throughout  all  their  ramifications,  but  each  is 
placed  in  greater  or  less  amount  where  it  is  required.  The  car- 
tilaginous rings  necessary  to  keep  the  larger  tubes  permanently 
open  become,  in  the  smaller  tubes,  fewer  and  less  regular  in  form. 
As  the  subdivisions  of  the  tubes  multiply,  the  cartilages  consist  of 
small  pieces  placed  here  and  there;  they  become  less  and  less 
firm,  and  finally  disappear  when  the  tube  is  reduced  to  one- 
fortieth  of  an  inch  in  diameter.  The  smallest  air-passages  are 
entirely  membranous,  being  formed  of  fibrous,  elastic,  and  muscular 
tissues. 

The  lungs  are  composed  of  cartilaginous  and 
membranouH  tubes,  of  which  the  successive  sub- 
diraions  convey  the  air  into  closely-packed  minute  cells,  called 
the  air^esides ;  of  the  ramifications  of  the  pulmonary  artery  and 
veins ;  of  the  bronchial  vesseb  concerned  in  their  nutrition ;  of 
lymphatics  and  nerves.     These  component  parts  are  united  by 
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connective  tissue,  and  covered  externally  by  pleura.  The  part  at 
which  they  respectively  pass  in  and  out  is  called  the  root  of  the 

The  lungs  are  the  lightest  organs  in  the  body,  and  float  in 
water.  When  entirely  deprived  of  air  they  sink.  This  is  observed 
in  certain  pathological  conditions ;  e.g.  when  one  lung  is  com- 
pressed by  eQusion  into  the  chest,  or  rendered  solid  by  inflam- 
mation. 

CosTHACTiBi-  "WTien  an  opening  is  made  into  the  chest,  the 

iiTTOFTHB  lung,  which  was  in  contact  with  the  ribs,  imme- 

^^''"  diately  recedes  from  them,  and,  provided  there  be 

no  adhesions,  gradually  contracts.  If  the  lungs  be  artificially 
inflated,  either  in  or  out  of  the  chest,  we  observe  that  they 
spontaneously  expel  a  part  of  the  air.  This  disposition  to 
contract,  in  the  living  and  the  dead  lung,  is  due  to  the  elastic 
tissue  in  the  bronchial  tubes  and  the  air-cells ;  but  more  especially 
to  a  layer  of  delicate  elastic  tissue  on  the  surface  of  the  lung, 
which  has  been  described  by  some  anatomists  as  a  distinct  coat, 
under  the  name  of  the  second  or  inner  layer  of  the  pleura.* 

The  lungs  are  of  a  livid  red  or  violet  colour ; 
they  otlten  present  a  mixture  of  tints,  giving  them 
a  marble-like  appearance.  This  is  not  the  natural  colour  of  the 
organ,  since  it  is  produced  in  the  act  of  dying.  It  depends  upon 
the  stagnation  of  the  venous  blood,  which  the  right  ventricle  stiU 
propels  into  the  lungs,  though  respiration  is  failing.  The  tint 
varies  in  particular  situations  in  proportion  to  the  amount 
of  blood,  and  is  always  deepest  at  the  back  of  the  lung.  Rut 
the  colour  of  the  pix>per  tissue  of  the  luug  apart  from  the 
blood  which  it  contains  is  pale  and  light  grey.  This  coloiu-  is 
seldom  seen  except  in  the  lungs  of  infants  who  have  never  breathed, 
or  after  death  from  profuse  ba-morrhage. 

Upon  or  near  the  surface  of  the  lungs,  numerous  dark  spots 
are  observed,  which  do  not  depend  upon  the  blood,  since  they  are 
seen  in  the  palest  lung^.      They  vary  in  number  and  size,  and 

*  la  some  auim&lj,  tke  seal  eapecially,  the  elutidtj  of  this  tissne  ia  verj  strongly 
marked. 
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increase  with  age.  The  source  of  these  discolourationa  is  not 
exactly  known ;  but  they  are  probably  deposits  of  minute  particle* 
of  carbonaceous  matter  which  have  been  inhaled  with  the  air. 

In  the  male  the  average  weight  of  the  right 
lung  is  24  oz.,  that  of  the  left,  21  oz. ;  in  the  female 
the  average  is  about  17  oz.  on  the  right,  and  \5  oz.  on  the  left  side. 
The  total  capacity  of  the  lungs  in  an  adult  male  of  ordinary 
height  is  282  cubic  inches  ;  and  the  amount  of  air  still  contained 
in  the  lungs  after  a  forced  expiration  has  l)een  estimated  at  57  cubic 
inches.  The  difference  between  these  volumes  indicates  the  amount 
of  air  which  can  be  inhaled,  from  the  deepest  expiration  to  the  fullest 
inspiration,  and  has  been  termed  the  vital  capacity  of  the  lungs.* 
LoBULKfl  OFTHB  The  surfaco  of  the  healthy  lung  is  marked  by 
Ltwo.  faint  white  lines,  which  map  it  out  into  a  number 

of  angular  spaces  of  various  size.  These  spaces  indicate  the  lobules 
of  the  lung.  Each  lobule  is  a  lung  in  miniature.  Whoever 
xmderstands  the  structure  of  a  single  lobide,  understands  the  struc- 
ture of  the  entire  lung.  The  lobules  are  connected  by  fine  areolar 
tlBSue,  called  interlobular^  which  is  everywhere  soft  and  elastic  to 
allow  the  free  expansion  of  the  organ.  The  cells  of  this  tissue 
have  no  communication  with  the  air-vesicles  unless  the  latter  be 
ruptured  by  exceaeive  straining,  and  then  this  intermediate  tissue 
becomes  inflated  with  air,  and  is  called  •  interlobular  emphy- 
sema,* \\Tien  infiltrated  with  serum  it  constitutes  *  cedema  '  of 
the  lung. 

Each  lobule  receives  a  small  bronchial  tube,  lobular  bronchinl 
tube,  which  subdivides  into  smaller  branches.  Thus  reduced  in 
size,  the  walls  of  the  tubes  no  longer  present  traces  of  cartilaginous 
tissue,  but  are  composed  of  a  delicate  elastic  membrane  upon 
which  the  capillariea  ramify  in  a  very  minute  network.!  Each 
tube  finally  leads  into  an  irregular  passage,  lobular  passage,  from 
which  proceed  on  all  sides  numerous  dilatations :    these  are  the 


•  Hutcbinson,  'Med.  Chir.  Trans.,'  vol.  xxix.  1846. 

t  In  pbthinis  the  eipectomtioo  contains  some  of  the  diMs  of  this  elastic  frame- 
\rork  of  the  air-vesicles;  it  can  be  seen  under  the  microscope,  and  is  a  test  of  the 
character  of  the  sputa. 
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ai/r-cdls  or  alveoli,  which  vary  from  ^-^  to  -J5  of  an  inch  in 
diameter  (fig.  32).  The  air-cells  themselves  present  a  number 
of  shallow  depressions,  separated  by  somewhat  prominent  parti- 
tions, 90  that  their  interior  has  a  honey- 
combed appearance,  as  shown  in  fig.  32, 
The  purpose  of  these  is  to  increase 
the  extent  of  surface  upon  which  the 
capillaries  may  ramify.  The  structure 
of  the  minute  air-cell  of  the  human 
lung  is  in  all  respects  similar  to  the 
large  respiratory  sac  of  the  reptile. 

The  structure  oi  the  air-cells  differs 
in  some  important  features  from  that 
of  the  small  bronchial  tubes;  the 
muscular  tissue  disappears,  the  elastic 
tissue  is  no  longer  arranged  in  bundles, 
but  becomes  frayed  out  and  inter- 
mingled with  the  connective  tissue, 
and  the  ciliated  epithelium  is  replaced 
by  a  single  layer  of  squamous  epithe- 
lium. 

Pttlmowabt  The  branches  of  the  pulmonary  artery  subdivide 

fVusxLB.  viiih.  the  bronchial  tubes.   Their  ultimate  ramifica- 

tions spread  out  in  such  profusion  beneath  the  epithelium  of  the 
air-ceUs,  that  a  well-injected  lung  appears  a  mass  of  the  finest 
network  of  capillaries.  This  network  is  single  and  is  so  close  that 
the  interstices  are  even  narrower  than  the  vessels,  which  are  on  an 
average  about  xtiVo  ^^  *^  '^'^'^  ^^  diameter.  The  blood  and  air 
are  not  in  actual  contact.  Nothing,  however,  intervenes  but  the 
wall  of  the  cell  and  the  capillary  vessels,  which  are  such  delicate 
structures  that  they  oppose  no  obstacle  to  the  free  interchange  of 
gaaea  by  which  the  blood  is  purified.  This  purification  is  effected 
by  the  taking  in  of  oxygen,  and  the  elimination  of  carbonic  acid 
and  watery  vapour.  The  most  complete  purification  takes  place 
in  the  single  layer  of  capillaries  between  the  folds  of  membrane 
projecting  into  the  cell ;    for  in  this  situation  both  sides  of  these 
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vessels  are  exposed  to  the  action  of  the  air.  The  blood,  circulating 
in  steady  streams  through  this  capillary  plexiis,  retiims  through 
the  pulmonary  veins.  These,  at  first  extremely  minute,  gradually 
coalesce  into  larger  and  larger  branches  which  anastomose  very 
freely,  and  accompany  the  arteries.  They  finally  emerge  from  the 
root  of  the  lung  by  two  large  trunks  which  carry  the  oxygenated 
blood  to  the  left  auricle  of  the  heart.  The  pulmonary  veins  are 
not  provided  with  valves. 

Bkoxctual  These  are  small  arteries,  two  or  more  in  number 

Abtkiues.  for  each  lung.     The  right  arises  either  from  the 

first  aortic  intercostal,  or,  conjointly  with  the  left  bronchial,  from 
the  thoracic  aorta.  The  left  comes  from  the  thoracic  aorta.  They 
enter  the  lung  behind  the  divisions  of  the  bronchij  which  they 
accompany.  They  are  the  proper  nutritive  vessels  of  the  organ- 
The  bronchial  vessels  are  distributed  in  various  ways :  some  of 
their  branches  supply  the  coats  of  tlie  air-passages,  the  large  blood- 
vessels and  the  lymphatic  glands ;  others  the  interlobular  tissue  : 
a  few  reach  the  surface  of  the  lung,  and  ramify  beneath  the  pleura. 
The  right  bronchial  veins  terminate  in  the  vena  azygos ;  the  left, 
in  the  superior  intercostal  vein. 

The  nerves  of  the  lung  are  derived  from  the  pneumogastric  and 
the  sympathetic.  They  enter  with  the  bronchial  tubes,  forming  a 
plexus  in  front  and  behind  tliera,  anterior  and  posterior  jpidmc- 
nai'y  plexus^  in  which  are  found  minute  ganglia. 

The  lymphatics  of  the  lungs  commence  in  the  lymphatic 
capillaries  in  the  interlobular  tissue,  and  thence  pass  to  the  surface 
forming  a  network  which  communicates  with  the  subplenral 
lymphatic  plex<i8 :  others  take  their  origin  in  the  mucous  mem- 
brane of  the  bronchial  tubes,  and  all  eventually  enter  the 
bronchial  glands.  Of  tliese,  the  larger  are  situated  about  the 
bronchi  near  the  root  of  the  lung,  particularly  under  the  bifurcation 
of  the  trachea. 
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To  obtain  a  view  of  tlie  pharynx,,  cut  through 
the  trachea,  the  oesophagus  and  the  large  vessels  of 
the  neck,  and  then  separate  them  from  the  bodies  of  the  cervical 
vertebra?,  with  which  they  are  loosely  cimnected.  The  base  of  the 
skull  should  be  sawn  through  transversely  between  the  vertebral 
coluron  and  the  styloid  processes  of  the  temporal  Loue,  so  as  to 
leave  the  pharynx  and  the  larynx  attached  to  the  anterior  half  of 
the  section.  Horsehair  Bhoiild  then  be  introduced  through  the 
mouth  and  cEsophafi^us  to  distend  the  walls  of  the  pharynx. 

Pharthx.  uEWE-  The  term  pharynx  is  applied  to  that  part  of  the 
KAi,  DKsc'BiPTtoj.-.  alimentary  canal  which  receivea  the  food  after  it 
has  been  masticated,  and  propels  it  downwards  into  the  03sopluig'us. 
It  is  a  funnel-shaped  muscular  bag,  about  four  and  a  half  inches 
in  length.  Its  broadest  portion  is  situated  opposite  the  os  hyoidea. 
Its  npper  part  is  attached  to  the  basilar  process  of  the  occipital 
bone  and  the  petrous  portions  of  the  tem[>oral  bones  ;  thence  it 
extends  to  the  lower  border  of  the  cricoid  cartilage,  where  the 
^continuation  of  it  takes  the  name  of  cesopbagus.  The  bag  is 
connected,  in  front,  to  the  sides  of  the  posterior  nai-es,  the 
tongue,  the  hyoid  bone  and  the  larynx;  and,  behind,  to  the 
bodies  of  the  cervical  vertebrre  by  loose  connective  tissue  which 
never  contains  fat.  In  abscesses  at  the  back  of  tlie  pharynx, 
the  pus  is  seated  in  this  tissue.  Pandlel  withy  and  cloee  to  ita 
aides,  run  the  ititenuil  oarotid  artenesy  the  internal  jugular 
veins,  the  eighth,  ninth  and  sympathetic  nerves.  Its  dimensions 
are  not  equal  throughout.  Ita  breadth  at  the  upper  part  is  equal 
to  that  of  the  posterior  openings  of  the  nose  ;  here  it  is  only 
required  to  convey  air :  but  it  becomes  much  wider  in  the  situa- 
tion where  it  transmits  the  food — tliat  is,  at  the  back  of  the  mouth ; 
thence  it  gradually  contracts  to  the  oesophagus.  The  pharynx, 
therefore,  may  be  compared  to  a  funnel  communicating  in  front  by 
wide  apertures  with  the  nose,  the  mouth,  and  the  larynx  ;  while 
the  OBSophagus  represents  the  tube  leading  from  its  lower  nnd. 
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Tlie  upper  part  of  the  funnel  forms  a  cul-de-nac  at  the  basilar 
process  of  the  occipital  hone.  At  this  part  there  is,  on  eacli  side, 
the  opening  of  a  narrow  canal,  called  the  Eustachian  tube,  through 
which  air  passes  to  the  tympanum  of  the  ear.* 

Before  the  muscles  of  the  pharynx  can  be  examined,  we  must 
remove  a  layer  of  thin  fascia,  termed  the  phavyn<}eal  fitscia. 
It  is  the  layer  of  deep  cervical  fascia  behind  the  pharynx,  and 
must  not  be  confounded  with  the  proper  pfun'yngt^at  aporieuroeis, 
which  intervenes  between  its  muscular  and  mucous  Avails. 

At  the  back  of  the  pharynx,  near  the  base  of  the  skull,  are  a 
few  fymphatic  f/hiwh.  They  sometimes  enlarge,  and  form  a  per- 
ceptible tumour  in  the  pharynx. 

In  removing  the  fascia  from  the  pharyngeal  rauecles  notice 
that  a  number  of  veins  ramify  and  communicate  in  all  directions. 
Thty  constitute  the  phiivyngcul  venous  plexus.,  and  terminate  in 
the  internal  jugular  veins. 

roKSTHicTOR  They  are  three  in  niimber,  and  arranged  so  that 

MuscLKsoFTHK  thcy  overlap  each  other — i.e.  the  inferior  overlaps 
Tharynx.  tj^g  middle,  and  the  middle  the  superior  (fig.  33). 

They  have  the  same  attnchmentp  on  both  sides  of  the  body;  and 
the  iihres  from  the  right  and  left  meet  together,  and  are  inserted 
in  the  mesial  line,  the  insertion  being  marked  by  a  white  longitu- 
djnid  line  called  the  raphe. 

Tlie  inferior  constrictor  arises  fi"om  the  side  of  the  cricoid 
cartilage,  from  the  oblique  ridge  and  tlie  upper  and  lower  borders 
of  tlie  tliyroid  cartilage.  Its  fibres  expand  over  the  lower  part 
of  the  pharynx.      The    superior  fibres  ascend ;    the  middle   rim 


*  ObHerre  that  the  pbnrjux  condupta  to  the  oesofliagus  by  a  gradual  contrnction 
of  its  channel.  This  tninsition,  howoTor,  is  in  eame  cases  Bufflciuntly  nbnipt  to 
detain  a  foreign  Iwdy.  Buch  as  a  morfel  of  food  more  bulky  than  Ufiual.  Ht  tlio  top 
of  the  cBBopliagtiB.  If  sueh  ft  substance  Ijecome  firmly  impacted  in  this  Bitiintinn, 
one  can  rendily  unlerfitdod  that  it  -will  not  only  prev<:-nt  the  doscpnt  rif  fcKKl  into 
the  Btonmcli,  but  thiit  it  mny  twcjisictn,  by  its  pressure  on  the  trnfliwi,  aliinning 
svmptonja  of  suffocfttfon.  Siipposing  that  tho  olislacTe  c-in  neither  be  rpinorod  by 
tha  forcrps,  nor  puKhitd  info  the  stomach  by  the  ptobuug,  it  may  then  become 
necoEsary  to  extract  it  by  making  nu  incifiion  iuto  the  cewpbagtia  on  the  loft  tide  of 
the  neck. 
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lower  angle  of  the  lozenge  is  covered  by  the  inferior  constrictor  ; 
the  upper  angle  ascends  nearly  to  the  tiaailar  process  of  the  occi- 
pital bone,  and  terminates  upon  the  pharyngeal  aponeurosis. 
The  external  surface  of  the  muscle  is  covered  at  its  origin  by  the 
^iy^^f?losaus.     Its  nerve  comes  from  the  pharyngeal  plexua. 

Between  the  middle  and  inferior  constrictors,  ihe  superior 
laryngeal  artery  and  nerve  perforate  the  thyro-hyoid  membrane  to 
supply  the  larynx. 

The  superior  constHctor  arises  from  the  hamular  process  of 
the  sphenoid  Iwne,  and  from  the  lower  part  of  its  internal  ptery- 
goid plate  ;  from  the  pterygo-maxillary  ligament  (which  connects 
it  with  the  buccinator) ;  from  the  bark  part  of  the  mylo-byoid 
ridge  of  the  lower  jaw,  and  from  the  side  of  the  tongue.  The 
fibres  pass  backwards  to  the  mesial  line :  some  of  them  are  inserted 
through  the  medium  of  the  pharyngeal  aponeurosis  into  the  basilar 
process.     Its  nerve  cornea  from  the  pliaryngeal  plexus. 

The  upper  border  of  the  superior  constrictor  present?,  on  either 
eide,  a  free  semilunar  edge  with  its  concavity  upwards,  so  that, 
Ijelween  it  and  the  base  of  the  skull,  a  space  is  left  in  which  the 
muscle  is  deficient  (fig.  33).  Here  the  pharynx  is  strengthened 
and  walled  in  by  its  own  aponeurosis.  The  space  is  called  the 
ninxis  of  Morffagni  ;  and  in  it,  with  a  little  dissection,  we  expof^e 
the  muscles  which  raise  and  tighten  the  soft  palate:  i.e.  the  levator 
palati,  and  the  tensor  palati.  The  Eustachian  tube  opens  into  the 
pharynx  just  here.  The  fibres  of  the  stylo-jiharjTigeus  pass  in 
lif'tween  the  superior  and  middle  constrictors,  and  expand  upon  the 
side  of  the  pharynx  ;  some  of  them  mingle  with  those  of  the  con- 
strictors so  as  to  be  able  to  lift  up  the  pharynx  in  deglutition  j  but 
most  of  them  are  inserted  into  the  superior  and  posterior  margins 
of  the  thyroid  cartilage. 

Phabtxqeal  The  ■pharyngeal  aponeurosisiniexY&neB  between 

MsMBaATTBOR  the  muscles  and  the  mucous  mf^mhrane  of  the 

Apoxkukosis.  pharymx.     It  is  attached  to  the  basilar  process  of 

the  occipital  bone,  and  to  the  points  of  the  petrous  portions  of 
the  temporal  bones.  It  maintains  the  strength  and  integrity 
of  the  pharynx  at  its  upper  part,  where  the  muscular  fibres  are 


I 


DISSECTION   OP   TEK   PHARTmC. 


OPSNIN'OS  INTO 
THK  PhAHTNJC. 


Lay  open  the  pharynx  by  a  longitudinal  incision, 
and  observe  the  seven  openings  leading  into  it 
(fig.  34): — I.  The  two  posterior  openings  of  the  nares.  2.  On 
cither  side  of  them,  near  the  lower  turbinated  bones,  are  the 
openings  of  the  Eustachian  tuljes :  below  the  Dares  is  the  soft 
palate,  with  the  uvula.  3.  Below  the  soft  palate  ia  the  communi- 
cation with  the  mouth,  called  the  isthmus  faucium.  On  either 
side  of  this  are  two  folds  of  mucous  membrane,  constituting  the 
anterior  and  posterior  half-arches  of  the  palate;  between  tliera  are 
the  tonsils.  Below  the  isthmus  faucium  is  the  epiglottis,  which  is 
connected  to  the  base  of  the  tongue  by  three  folds  of  mucous 
membrane.  4.  Below  the  epiglottis  is  the  aperture  of  the  larynx. 
5.  Lastly,  is  the  oj>ening  into  the  oesophagus.* 

Mocous  These  structures  are  lined  by  raucous  membrane 

Mkmbeank.  common  to  the   entire  tract  of  the   respiratory 

passages  and  the  alimentary  canal.  But  this  membrane  presents 
varieties  in  the  different  parts  of  tliese  channels,  according  as  they 
are  intended  as  passages  for  air  or  for  food.  The  mucous  membrane 
of  the  pharynx  above  the  velum  palati,  being  intended  to  transmit 
air  only,  is  very  delicate  in  its  texture,  and  lined  by  columnar 
ciliated  epithelium  like  tJie  rest  of  the  air-ptissages.  But  opposite 
the  fauces,  the  mucous  membrane  resembles  that  of  the  mouth,  and 
is  provided  with  squamous  epithelium.  At  the  back  of  the  larv-nx 
the  membrane  is  coirugated  into  folds,  to  allow  the  expansion  of  the 
pharynx  during  the  passage  of  the  food. 

The  membrane  is  lubricated  by  a  sccreti<in  from  the  numerous 
mucoiis  glands  which  are  situated  in  the  submucous  tissue  through- 
out the  whole  extent  of  the  pharynx,  paiticularly  in  the  neighbour- 
hood of  the  Eustacliian  tubes. 

PosTHRton  These  are  two  oval  openings,  each  of  which  is 

OrKNi!*Gs  OFTHB      about  an  inch  in  the  long,  and  half  an  inch  in  the 
short  diameter.     They  are  bounded  above  by  the 


Na»al  l'osa.£. 


■  On  rfReciing  tlie  mucous  nienjbrano  nt  the  phnryngfal  tormloation  of  the 
Ru»tachmii  tube,  a  thin  pale  muscle,  the  M^piaqo'pharjpigtttt,  can  l>e  niiwle  out.  It 
uises  hj  IV  thio  t«ndoa  from  the  Enslachian  tube,  and  joiDS  tho  palato-ph&rjrngcua. 
It  is  Irmt  Mnong  th«  fibres  of  tlie  woslriftor  muBciesi. 
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body  of  the  sphenoid  bone,  externally  by  its  pterygoid  plate,  below 
by  the  horizontal  portion  of  the  palate  bone ;  they  are  separated 
from  each  other  by  the  vomer. 

On  removing  the  mucous  membrane  from  the  posterior  part  of 
the  roof  of  the  nose  and  the  top  of  the  pharjTix,  yoii  will  find 
beneath  it  much  iiVnous  tissue.  Hence  polypi  growing  from  these 
parts  are,  generally,  of  a  fibrous  nature. 

LsTHirna  This  name  is  given  to  the  opening  by  which  the 

FAiroiuM.  mouth  communicates   with    the  pharynx.      It  is 

bounded,  above  by  the  soft  palate  and  uvida,  below  by  the  root  of 
the  tongue,  and  on  either  aide  by  the  arches  of  the  piilate,  enclosing 
the  tonsils  between  them. 

This  movable  prolongation  of  the  roof  of  the 
mouth  is  attached  to  the  border  of  the  hard 
palate,  and  laterally  to  the  gide  of  the  pharynx,  I'osteriorly  it  baa 
a  free  edge,  and  a  ptMuhiloua  projeetiou  in  tile  centre,  called  the 
uvulii.  It  constitutes  an  imperfect  partition  Ijetween  the  mouth 
and  the  posterior  nares.  Its  upper  or  nasal  siu'face  is  convex  and 
continuous  with  the  floor  of  the  nose;  its  lower  siufaco  is  concave, 
in  adaptation  to  the  back  of  the  tongue,  and  is  marked  in  the 
[middle  by  a  ridge  or  raphe,  indicating  its  original  formation  by 
two  lateral  halves.  The  soft  palate,  when  at  rest,  hangs  obliquely 
downwards  and  backwaids ;  but  in  swallowiug,  it  is  raised  to  the 
horizontal  position  by  the  levatores  palati,  comes  into  appossitiou 
with  the  back  of  the  pharynx,  and  thus  prevents  the  food  from 
passing  through  the  nose. 

On  making  a  perpendicular  section  through  the  soft  palate, 
you  see  that  the  great  bulk  of  it  is  made  up  of  muciparous  (/lantlaf 
which  lie  thick  on  its  xmder  surface  to  lubricate  the  passage  of 
the  food.  Above  these  glands  is  the  palato-glossiw,  then  the 
aponeurosis  of  the  palate;  still  higher,  are  the  two  portions  of  the 
palato-pharyngeus  (separated  by  the  fibres  of  the  levator  palati), 
the  azygos  uvula?,  and,  lastly,  the  nasal  mucous  membrane-  Tlie 
soft  palate  is  supplied  with  blood  by  tht3  descending  palatine 
branch  of  the  internal  maxillary,  and  the  ai^cending  palatine  branch 
of  the  facial.     Its  nerves  are  derived  from  the  palatine  branches  of 
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the  second  (superior  maxillary)  division  of  the  fifth  and  from  the 
glo880-pha  ryn  gea  1. 

The  uvula  projects  from  the  middle  of  the  soft 
palate,  and  gives  the  free  edge  of  it  the  appearance 
of  a  double  arch.  It  contains  a  number  of  muciparous  glands,  and 
a  small  muscle,  the  azygoa  uvulcn.  Its  length  varies  according 
to  the  state  of  its  muscle.  It  occasionally  becomes  permanently 
elongated,  and  causes  considerable  irritation,  a  tickle  in  the  throat, 
and  liarassing  cough.  When  you  have  to  remove  a  portion  of  it, 
cut  off  only  the  redundant  mucous  membrane. 

Abchmotthk  ^       The   soft  palate  is  connected  with  the  tongue 
pALATK.  and  pharynx  by  two  folds  of  mucous  membrane  on 

each  side,  enclosing  muscular  tibres.  These  are  the  anterior  and 
posterior  haff-arckea  or  pillars  of  the  palate.  The  anterior  arch 
describes  a  curve  from  the  base  of  the  uvula  to  the  side  of  the 
tongue.  It  is  well  seen  when  the  tongue  is  put  out.  The  poste- 
rior furA,  commencing  at  the  side  of  the  u\niila,  curves  along  the 
free  margin  of  the  palate,  and  terminates  on  the  side  of  the 
pharynx.  The  posterior  arches,  when  the  tongue  ia  depressed,  can 
be  seen  through  the  span  of  the  anterior.  The  pillars  of  each  side 
diverge  from  their  origin,  and  in  the  triangular  space  thus  formed 
is  situated  the  tonsil.  The  chief  use  of  the  arches  of  the  palate  is 
to  assist  in  deglutition.  The  anterior,  enclosing  the  palato-glossi 
muscles,  contract  so  as  to  prevent  the  food  from  coming  back 
into  the  mouth :  the  posterior,  enclosing  the  palato-pharyngei, 
contract  like  side  curtains,  and  co-operate  in  preventing  the  food 
from  passing  into  the  nosse.  In  vomiting,  food  does  sometimes 
escape  through  the  nostrils,  but  one  cannot  wonder  at  this, 
considering  the  violence  with  which  it  is  driven  into  the 
pharynx. 

MrscLKs  or  rail         The  muBcles  of  the  soft  palate  lie  immediately 
Soft  Palate.  beneath    the    mucous    membrane.       There    are 

five  pairs— namely,  the  levatores  palati,  the  circumflexi  or 
tensorea  palati,  the  palato-glossi,  the  palato-pharyngei,  and  the 
azygofl  uvulse.  This  last  pair  is  sometimes  described  aa  a  single 
muscle. 
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This  muscle  arises  from  the  apex  of  the  petrous 
portion  of  the  temporal  bone  and  from  the  under 
part  of  the  cartilage  of  the  Eustachian  tube.  Its  fibres  epread 
out^  and  are  inserted  along. tlie  upper  surface  of  the  soft  palate, 
meeting  those  of  its  fellow  in  the  middle  line  (fig.  34).  Ita 
action  is  to  raise  the  soft  palate,  so  as  to  make  it  horizontal  in 
deglutition.  It  is  supplied  liy  a  nerve  from  the  spheno-palatine 
ganglion. 

CrBCTMTLExca  This   muscle  is  situated  between  the  internal 

obTeksobPaijiti.  pterygoid  m.  and  the  internal  pterygoid  plate  of 
the  sphenoid  bone.  It  aivsea  from  the  scaphoid  fossa  of  the 
sphenoid  bone,  and  from  the  outer  side  of  the  cartilage  of  the 
Eustachian  tube.  Thence  it  descends  perpendicidarly,  ends 
in  a  tendon  which  turns  round  the  hamular  process,  and  expands 
into  a  broad  aponeurosis,  whith  is  inserted  into  the  horizontal 
plate  of  the  palate  bone,  and  is  also  connected  to  its  fellow 
of  the  opposite  side.  It  gives  strength  to  the  soft  palate.  A 
synovial  membrane  facilitates  the  play  of  the  tendon  round  the 
hamular  process.  Its  acttAJU  is  to  draw  down  and  tighten  the  soft 
palate,  and,  owing  to  its  insertion  into  the  palate  bone,  also  to 
keep  the  Eustachian  tube  open.  Its  nerve  is  derived  from  the 
otic  ganglion,  and  enters  the  muscle  on  its  inner  aspect. 

AzToos  OR  This  consists  of  two  thin  bundles  of  muscular 

Lrtatob  Utui.*.  fibres  situated  one  on  each  side  of  the  middle  line. 
It  arises  from  the  aponeurosis  of  the  palate  and  descends  along 
the  uvula  nearly  down  to  its  extremity.  It  receives  its  nerve  from 
the  spheno-palatine  ganglion. 

PAiATo-oj^iWTfl  These  muscles  are  contained  within  the  arches 
AKi)  Pai^to-  of  the  soft  palate.     The  piilato-glossv^^  within 

niABTNOKva.  ^j^g   antprior   arch,    proceeds    from    the    anterior 

surface  of  the  soft  pahite  to  the  side  of  the  tongue,  and  is  lost  in 
the  stylo-glossua  muscle.  The  pcdato-pharyngeuSf  within  the 
posterior  arch,  arises  from  the  posterior  border  of  the  soft  palate 
by  two  origins  separated  by  the  levator  palati.  As  it  desceude  its 
fibres  spread  out  and,  passing  along  the  side  of  the  pharynx,  blend 
with  the  fibres  of  the  inferior  constrictor  and  the  stylo-pharyngeua. 
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TONEILS. 


Both  theee  muscles  are  supplied  by  the  descending  palatine  branches 
of  the  splieuo-paliiLine  ganglioo. 

The  tonsils  are  situated  at  the  entrance  of  the 
fauces,  between  the  arches  of  the  soft  palate. 
Their  use  is  to  lubricate  the  fauces  during  the  passage  of  the  food. 
On  their  inner  Burface  are  visible  from  tWL4ve  to  fifteen  orifices 
leiidinijj;  into  crypts  which  make  the  tonsil  appear  like  the  shell  of 
an  almond.  Hence,  as  well  as  from  thetr  oval  figure,  they  are 
called  tfie  amyf/dakc. 

These  openings  lead  into  small  follicles  in  the  sulstance  of  the 
tonsil,  lined  by  mucous  membrane.  Tlieir  walls  are  thick,  and 
forui«-d  by  a  layer  of  closed  cells  situated  in  the  sulunucous  tissue. 
The  fluid  secreted  by  these  cells  is  viscid  and  transparent^  in  the 
healthy  state :  but  it  is  apt  to  become  white  and  opfvque  in  in- 
Harnmatory  atfcetions  of  the  tonsils,  and  occasionally  accumulates 
in  these  superficial  depressions,  giving  rise  to  the  deceptive  appear- 
ance of  a  small  ulcer,  or  even  a  slough  in  the  part. 

Tlie  tonsil  lies  close  to  the  inner  side  of  the  internal  carotid 
artery.  It  is  only  separated  from  this  vessel  by  the  superior 
constrictor  and  the  a|joneurosia  of  the  phary^nx.  Therefore,  in 
removing  a  portion  of  the  tonsil,  or  in  opening  an  absceiis  near  it, 
the  point  of  the  iustriuneut  shoukl  never  be  directed  outwards, 
but  bwjards  towards  the  mesial  line.*  The  tonsil  ia  supplied 
with  blood  by  ttie  tonsillar  and  palatine  branches  of  the  facial, 
and  by  the  descending  palatine  branch  of  the  internal  maxillary. 
Nerves  are  furnished  to  it  from  the  glosso-pharyngeal. 

KusTAciiiAN  This  canal  conveys  air  from  the  pharynx  to  the 

'■f^'^'-  tym[Kmum    of  the   ear.      Itji   orifice   is   situated 

opposite  the  back  part  of  the  inferior  spongy  bone.  The  direc- 
tion of  the  tube  from  the  pharynx  is  upwards,,  backwards,  and 
outwards ;  it  is  an  inch  and  a  half  long^  The  narrowest  part  is 
ftbout  the  middle,  and  here  its  walls  are  in  contact.  Near  the 
tympanum  its  walla  are  osseous,  but  towiwla  the  pharynx  they  are 


*  Cases  iire  relati-d  hy  Purtnl  and  B^lnnl,  in  Trhtch  the  carotid  artery  was 
pniictuffd  in  opMiing  jih  ubsijesa  iu  the  tooail.  TUo  ri'sult  was  immeiiiataly  fatal 
luvuivrrbsge, 
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composed  of  fibro-cartilage  and  fibrous  membrane.  The  cartila- 
ginous end  projects  lietween  the  origins  of  the  levator  and  the 
tensor  palati,  and  gives  attachment  to  some  of  their  fibres.  It  is 
situated  at  the  base  of  the  skull,  in  the  furrow  between  the  petrous 
portion  of  the  temporal  and  the  great  wing  of  the  sphenoid  bone. 
It  adheres  chisely  to  the  bony  fiirruw,  as  well  as  to  the  fibro- 
cartilage  tilling  up  the  foramen  lacerum  medium.  The  orifice 
is  not  trumpet-shaped,  as  usually  described,  hut  an  elliptical  slit 
about  half  an  inch  long  and  nearly  perpendicular.  Tlie  fibro- 
cartilage  bounds  it  only  on  the  inner  and  the  upper  part  of  the 
circumference ;  the  integrity  of  the  canal  below  id  maintained  by 
tougb  fibrous  membrane. 

The  Euiitacluim  tube  is  lined  by  a  continuation  of  the  mucous 
membrane  of  the  pharynx,  and  covered  by  ciliated  epithelium. 
That  which  lines  the  cartilaginous  portion  of  the  tube  is  thick 
and  vascular,  and  gradually  becomes  t  hiiuier  towards  the  tympanum. 
Hence,  inSammatory  affections  of  the  throat  or  tonsils  are  liable 
to  be  attended  with  deafness,  from  temporary  obstruction  of  the 
tube. 

Mucous  glands  surround  the  orifice  of  the  tul>e,  and  are  similar 
in  nature  and  function  to  the  glands  beneath  the  mucous  mem- 
brane of  the  mouth,  the  palate,  and  the  pharj'ux. 

The  hard  palate,  formed  by  the  s.uperior  maxil- 
lary and  palate  bones,  is  a  resisting  surface  for  the 
tongue  in  tasting,  in  mastication,  in  deglutition,  and  in  the  arti- 
culation of  sounds.  The  tissue  covering  the  bonea  is  thick  and 
close  in  texture,  and  firmly  imited  to  the  asperities  on  the  bones. 
But  it  is  not  everywhere  of  equal  thickness.  Along  the  raphe  iu 
the  mesial  line,  it  is  much  thinner  than  at  the  sides ;  for  thifl 
reason,  the  hard  palate  is  in  this  situation  more  prone  to  be  per* 
forated  iu  syphilitic  disease. 

A  thick  layer  of  glands  {glaridultB  palatinoe)  is  arranged  in 
rows  on  either  siile  of  the  hard  palate.  Tliese  glands  become  more 
numerous  and  larger  towards  the  soft  palate.  Their  orifices  are 
visible  to  the  naked  eye.  The  mucous  membrane  has  a  very 
thick  epithelial  coat,  which  gives  the  white  colour  to  the  palate. 
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MECHANISM   OP    DEGLUTITION. 


The  descending  palatine  branch  of  the  internal  maxillary  artery, 
and  the  palatine  nerves  from  the  superior  masillarj,  may  be  traced 
along  each  aide  of  the  roof  of  the  mouth.  The  ramifications  of 
these  arteries  and  nerves  supply  the  Boft  as  well  as  the  bard 
palate. 

MBCHANifflf  o»  With  the  anatomy  of  the  parts  fresh  in  your 

DBtiLiTtTioN.  mind,  consider  for  a  moment  the  mechanism  of 

deglutition.  The  food  duly  masticated,  is  collected  into  a  mass 
upon  the  back  of  tlie  tongue ;  the  lower  jaw  is  then  closed  to  give 
a  fixed  point  for  the  action  of  the  muscles  which  raise  the  os 
hyoides  and  larynx,  and  the  food  is  carried  back  into  the  pharynx 
by  the  pressure  of  the  tongue  against  the  palate,  at  the  same  time 
that  the  pharynx  h  elevated  and  expanded  to  receive  it  (by  the 
stylo-plmryogei  on  each  side)."  The  food,  having  reachetl  the 
pharynx,  is  prevented  from  ascending  into  the  nasal  passages  by 
the  approximation  of  the  posterior  palatine  arches,  and  the  eleva- 
tion of  the  soft  palate,  which  thus  forms  a  horizontal  temporary 
roof  to  the  pharynx ;  it  is  prevented  from  returning  into  the 
mouth  by  the  pressure  of  tlie  retracted  tongue,  and  the  contraction 
of  the  anterior  palatine  arches  ;  it  cannot  enter  the  larynx,  because 
its  upper  opening  is  closed  and  protected  by  the  falling  of  the 
epiglottis :  f  consequently,  being  forcibly  compressed  by  the  con- 
strictors of  the  pharynx,  the  food  passes  into  the  oesophagus, 
through  which  it  is  conveyed  into  the  stomach  by  the  undiilatory 
contraction  of  that  tube. 

The  food  passes  with  different  degrees  of  rapidity  through  the 
different  parts  of  its  course ;  but  most  rapidly  througli  the  pharynx. 
The  necessity  of  this  is  obvious,  as  the  air-tube  must  be  closed 
while  the  food  passes  over  it,  and  the  closure  produces  a  temporary 
interruption  to  respiration.  The  progress  of  the  food  through  the 
oesophagus  h  slow  and  gradual, 

*  The  larjnx  being  aloo  oleratwi  mitl  drawn  forward,  a  gr«ter  Bp«ee  is  thus  left 
between  it  lind  the  vertebrw  for  the  distension  of  the  pfafirynx. 

t  Thi»  fulling  of  tho  epiglottis  ise£fected.  not  by  Bpecial  muscular  agency,  bat  by 
the  i<imultaneoaa  elcralion  of  the  larynx  and  the  retraction  of  the  tongue.  A  perpen- 
dicular »ectiari  through  all  the  pnrts  coDcemed  it  nceeBsary  to  abow  tbe  vorking  of 
thia  mecbaniBm. 
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DISSECTION  OF  THE  LARYNX. 


Ob  BTOiotu. 


SiTDATioM  AVD  The  laryox  is  tlie  upper  part  of  the  air-passage, 

KiLATioNs.  in  which  vocalisiation  takes  place.     It  is  a  com- 

plicated apparatus  consisting  of   numerous  cartilages  articulated 
together  to  form  an  open  tube. 

It  forms  a  prominence  in  the  middle  line  of  the  neck,  covered 
in  front  by  the  integument  and  cervical  fascia,  the  sterno-hyoid, 
fitemo-thyroid,  and  thyro-hyoid  muscles  and  the  thyroid  body. 
It  has  the  great  vessels  of  the  neck  on  each  side.  Above,  it  is 
attached  to  the  hyoid  hone  ;  below,  it  is  continuous  with  the 
trachea ;  behind  it,  is  the  pharynx,  into  which  it  opens. 

Before  commencing  the  dissection  of  the  larynx,  the  student 
should  make  himself  acquainted  with  the  cartilages  which  compose 
it,  and  the  ligaments  whicli  connect  them,  as  seen  in  a  diy  pre- 
paration. 

This  bone,  named  from  its  resemlilance  to  the 
Greek  Upsilon,  is  situated  between  the  Liryni  and 
the  tongue,  and  serves  for  the  attachment  of  the  muscles  of  the 
tongue.  It  may  be  felt  immediately  below,  and  one  inch  and  a 
half  behind,  the  symphysis  of  the  jaw.  It  consists  of  a  body,  two 
greater  and  two  lesser  comua.  The  bodif  is  the  thick  central 
portion.  Its  anterior  surface  is  convex,  and  has  a  median  vertical 
ridge;  on  each  side  of  which  are  depressions  for  the  attachments 
of  muscles;  its  posterior  surface  is  smootli,  concave,  and  corresponds 
to  the  epiglottis.  The  greater  comua  (right  and  left)  project 
backwards  for  about  an  inch  and  a  half,  with  a  slight  inclination 
upwards,  and  terminate  in  blunt  eudi^  tipped  with  cartilage.  In 
young  subjects  they  are  connected  to  the  body  of  the  bone  by 
fibro-cartilage ;  this  in  process  of  years  becomes  ossified.  The 
le88eT  cornua  are  connected,  one  on  each  side,  to  the  point  of 
junction  between  the  botly  and  the  greater  cornua,  by  means  of  a 
little  joint  lined  with  synovial  membrane,  which  admits  of  free 
motion.  They  are  of  the  size  of  a  barley-corn,  and  give  attachment 
to  the  stylo-hyoid  ligaments. 
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LlOAUENTS. 


The  OS  hjoides  i.s  connected  with  the  thyroid 
cartilage  by  eeveral  ligaments,  which  contain  a 
quantity  of  elastic  tissue.  There  is: — 1.  The  fht/ro-hifoid  mem,'- 
brane^  wliich  proceeds  from  the  superior  border  of  the  thyroid 
cartilage  to  the  upper  and  posterior  part  of  the  hyoid  bone.  In 
front  of  this  membrane  there  is  a  bursa,  of  which  the  use  is  to 
facilitate  the  play  of  the  thyroid  cartilage  behind  tlie  os  hyoidea. 
The  central  portion  is  stronger  than  the  lateral,  and  is  called  the 
anterior  thi/ro-kyoid  ligani^'nt.  Through  the  lateral  part  of  this 
membrane,  the  superior  laryngeal  nerve  and  artery  enter  the 
larynx.  2.  The  right  and  left  lateral  thyro-kyold  ligaments 
extend  l>etween  the  extremities  of  the  greater  cornna  of  the 
09  hyoides,  and  the  ascending  comua  of  the  thyroid  cartilage. 
They  often  contain  a  smal!  noilule  of  cartilage,  cartilago  tnticea, 

CAHTri.\(iEs  OF  The  fi-amework  of  the  larynx   is   composed  of 

TBij  LABrvK.  nine  cartilages — ^viz.,  the  thyroid,  the  cricoid,  the 

two  arytenoid,  the  two  cornieiila  lar>Tigi3,  the  two  cuneiform 
cartilages  and  the  epiglottis.  These  are  connected  by  joints  and 
elastic  ligaments,  so  that  they  can  be  moved  upon  each  other  by 
their  respective  muscles;  the  object  of  this  motion  being  to  act 
upon  two  elastic  ligaments  called  the  vocal  cords,  upon  the  vibra- 
tion of  which  phonation  depends. 

TirriioiD  Cah-  This  cartilage,  so  called  because  it  shields  the 

"ni^ns.  mechanism    behind  it,*   consists  of    two   lateral 

halves,  afoc,  united  at  an  acute  angle  in  front,  which  forms  the 
prominence  termed  the  poinurtx  Adttmi.  This  prominence  pre- 
sents a  notch  at  its  upper  part,  to  allow  it  to  play  behind  the 
OB  hyoides  in  deglutition.  There  is  a  bursa  in  front  of  it.  Each 
ala  ia  somewhat  quadrilateral  in  form,  and  presents  for  examina- 
tion two  surfaces  and  four  borders.  The  outer  surface  of  each  ala 
is  marked  by  an  oblique  line  passing  downwards  and  forwards  from 
the  upper  comu,  which  gives  attachment  to  the  stemo-thyroid  and 
thyro-hyoid  muscles.  The  smooth  surface  bfliind  the  ridge,,  gives 
attachment  to  the  inferior  constrictor.  The  inferior  border  is 
slightly  arched  in  the  mitldle,  and  on  either  side  presents  a  convex 

*  Svp*o$,  a  abiold. 
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prominence,  which  gives  attachment  to  the  crico-thyroid  muscle. 
The  euperior  border  is  nearly  horizontal.  The  posterior  border 
is  nearly  vertical,  and  gives  insertion  to  the  stylo-pharyngeus 
and  palato-pharyngeus  muscles.  This  border  terminates  above  and 
below  in  round  projections  called  the  upp&r  and  lower  comua. 
The  upper  is  the  longer ;  the  lower  articulates  with  the  side  of  the 
cricoid  cartilage. 

Cucon)  Car-  This  cartilage,  named  from  its  resemblance  to 

nusB.  a  ring,*  is  situated  below  the  thyroid.     It  is  not 

of  equal  depth  all  round.  It  is  narrow  in  front,  where  it  may  be 
felt  about  one  quarter  of  an  inch  below  the  thyroid  ;  from  this 
part,  the  upper  border  gradually  rises,  so  that  posteriorly,  the 
ring  is  an  inch  in  vertical  depth,  and  occupies  part  of  the  interval 
left  between  the  alae  of  the  thyroid.  In  the  middle  of  this  broad 
posterior  surface  is  a  vertical  ridge,  on  either  side  of  which  observe 
a  superficial  excavation  for  the  origin  of  the  crico-arytenoidei 
postici :  to  the  lower  part  of  the  vertical  ridge  are  attached  some 
of  the  longitudinal  fibres  of  the  oesophagus.  On  its  upper 
part  are  two  oval  slightly  convex  surfaces  for  the  articulation  of 
the  arytenoid  cartilages.  In  front,  its  upper  border  presents  a 
broad  excavation  to  which  the  crico-thyroid  ligament  is  attached. 
On  its  outer  surface,  external  to  the  depression  for  the  crico- 
aiytenoideus  posticus,  is  an  elevated  facet  which  articulates  with 
the  inferior  comu  of  the  thyroid  cartilage.  In  front  of  this 
articular  surface  it  gives  attachment  to  the  inferior  constrictor  of 
the  pharynx.  The  lower  border  is  connected  by  elastic  membrane 
to  the  first  ring  of  the  trachea.  The  inner  surface  is  smooth,  and 
the  upper  border  is  elliptical ;  its  lower  being  nearly  circular. 

The  thyroid  cartilage  is  connected  to  the  cricoid 
by  a  membrane — the  cricO'thyroid.  It  consists  of 
a  median  triangular  portion  composed  mainly  of  elastic  tissue,  with 
its  base  directed  upwards.  The  lateral  portions  are  thin  and 
membranous,  extending  as  far  backwards  as  the  articular  facets 
for  the  thyroid  cartilage,  and  are  intimately  connected  with  the 
inferior  vocal  cords.     Between  the  inferior  comu  of  the  thyroid 

*  Kpfjcof,  a  ring. 
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cartilage  and  the  cricoid  there  ia  a  distinct  joint,  having  a  synorial 
membrane,  and  strengthened  by  a  capsular  ligament.  The  arlicu- 
lation  allowB  of  a  movement  revolving  upon  its  own  axis,  and, 
consequently,  permits  the  ap]jroximation  of  the  two  cartilages. 

Aettekoid  These  cartilagea  are  situated,  one  on  each  side, 

C-ARTiLAaBs.  at  the  back  of  the  cricoid  cartilage.    In  the  recent 

state,  before  the  membranes  and  muscles  have  been  removed,  the 
space  between  them  resembles  the  lip  of  a  ewer*;  hence  their 
name.  Each  is  pyramidal,  with  the  ajjes  upwards,  and  is  about 
five  or  sis  lines  in  height,  and  three  lines  in  diameter  at  its  base. 
The  posteriw  surface  of  each  is  triangular  and  concave,  and  gives 
attachment  to  the  arytenoideus  muscle :  the  antarior  surface  is 
irregular  and  convex,  aflfording  attachment  to  the  thyro-arytenoi- 
deiiss,  and  to  the  superior  or  falsf  vocal  cord ;  the  irdernal  surface, 
the  narrowest  and  nearly  flat,  faces  the  corresponding  surface  of 
the  opposite  cartilage,  and  is  covered  with  mucous  membrane. 
The  bafifi  is  broad,  aud  presents  a  smooth  somewhat  triangular 
surface  which  articulates  with  the  cricoid  cartilage:  in  front  of  the 
base  is  the  pointed  ontenor  anffle^  which  gives  aLtaehment  to  the 
true  vocal  cord,  and  contributes  to  form  part  of  the  bnundary  of 
the  rima  glottidia :  at  the  outer  and  back  part  of  the  liase  is  the 
external  angle^  into  which  certain  muscles  moving  tlie  cartilage 
are  inserted:  viz.  the  crico-arytenoideus  posticus  and  crico-aryte- 
noideus  lateralis.  The  base  is  articulated  with  the  cricoid  by  a 
joint  which  has  a  loose  capsular  ligament  and  a  synovial  mem- 
brane, permitting  motion  in  all  directions,  like  the  first  joint  of 
the  thumb.  The  ti/jftc  is  truncated  and  points  backwards  and 
inwards.  It  is  surmounted  by  a  cartilagioous  nodule,  called  the 
coTnliytdiiin,  larynfjls. 

CiTifwroitM  These  cartilages,  somt-times  called  the  cartilages 

Cartilauks.  of  Wrisberg,  are  conical  in  form»  and  somewhat 

curved,  with   their   broader  part  directed  upwards  and  forwards. 
They  are  contained  in  the  arj-teno-epiglottidean  fold. 

This  piece  of  yellow  tibro-cartilage  is  situated  in 
the  middle  line,  and  projects  over  the  larynx  like 

*  Apuroi*!!,  ft  t'Wtr. 
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a.  valve.  It  is  like  a  leaf  with  its  stalk  directed  downwards.  Its 
ordinary  position  is  i>erpendicular,  leaving  the  upper  opening  of 
the  larynx  free  for  respiration;  but  during  the  elevation  of  the 
larynx  ia  deglutition  it  becomes  horizontal,  tails  downwards  and 
backwards  over  the  larynx,  and  prevents  the  entrance  of  food  into 
it.  This  descent  of  the  epiglottis  is  accomplished,  not  by  special 
muscular  agency,  but  by  the  simultaneous  elevation  of  the  larynx 
and  the  retraction  of  the  tongue.  Its  apex  or  lower  part  ia  at- 
tached by  the  thyro-epighMlc  ligament  to  the  angle  of  the  thyroid 
cartihige;  it  is  also  connected  by  an  elastic  ligament,  hy€f-epi- 
glottic,  to  the  os  hyoides.  Laterally  its  borders  are  rather  turned 
backwards,  and  to  them  are  attached  two  folds  of  mucous  mem- 
brane which  pass  to  the  arytenoid  cartilages,  called  the  aryteno- 
epiglotilc  folds.  Its  anterior  surface  is  only  free  at  its  base, 
where  it  is  connected  with  the  base  of  t  he  t/mgue  by  the  three  glosso- 
epiglottic  folds.  Its  posterior  or  laryngeal  surface  is  concavo- 
convex  and  free,  and  looks  towards  the  larynx.  The  surface  of  the 
epiglottis  is  closely  invested  by  mucous  membrane ;  this  being  re- 
moved, the  yellow  cartilage  of  the  epiglottis  is  seen  pitted  and 
often  perforated  by  the  small  muciparous  glands. 

The  cartilages  of  the  larynx  resemble  those  of  the  ribs  in  struc- 
ture. In  the  young  they  are  dense  and  elastic,  but  some  have  a 
tendency  to  ossily  with  age.  In  very  old  subjects,  the  thyroid  and 
cricoid  curtilages  are  often  completely  ossified,  and  their  interior 
presents  an  areolar  tissue,  containing  oily  matter,  analogous  to  the 
gpongy  texture  of  the  bonea.  The  epiglottis,  cornicula  larjmgia 
and  cuneiform  cartilages  are  rarely  ossified,  on  account  of  their 
composition,  which  resembles  that  of  the  ear  and  the  nose. 

The  larynx  must  now  be  examined  in  its  perfect  condition. 
Mucovs  Mem-  Except  on  the  true  vocal  cords  and  the  epiglottis, 

BKAmoFTHB  the  mucous  membrane  of  the  larynx  presents  a 

liABTKx.  .      wiinkled  appearance,  and  is  loosely  connected  to  the 

subjacent  structures  by  an  abundance  of  fibro-cellular  tissue,  which 
admits  of  its  being  elevated  into  large  folds.  This  tissue  deserves 
notice  from  the  rapidity  with  which  it  becomes  the  seat  of  serous 
effusion  in  acute  inflammation  of  the  larynx,  and  thus  produces 
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•yMtiilutiiN  (jf  KufTocation.  From  the  root  of  the  tongue  to  the 
ttiiliMlor  mirfuee  of  the  epiglottiM,  the  membrane  forms  three  folds, 
(/lutHit'fjti</(otttc,  one  median,  and  two  lateral,  containing  elastic 
Ummik.'.  Krom  the  epiglottis,  to  which  it  is  intimately  adherent,  it 
U  «iiiutinued  hack  wards  on  either  side  to  the  apices  of  the  ary- 
twimitl  t;artiliige.=,  forming  the  arytenu-epiijhttiv  j'oUls  which  bomid 
thtt  entrance  into  the  larynx.  In  the  natural  state  it  is  of  a  pale 
imti  colour,  and  covered  by  ciliated  epithelium  below  the  false 
Vocal  cords,  above  these  by  squamous  epithelium. 

The  mucous  membrane  of  the  larynx  is  remarkable  for  its 
acute  sensibility.  This  is  requisite  to  guard  the  upper  opening  of 
the  larynx  during  the  passage  of  the  food  over  it.  The  larynx  is 
cloued  during  the  act  of  deglutition;  but  if,  during  this  process, 
anyone  attempt  to  speak  or  laugh,  the  epiglottis  is  raitsed,  and 
allows  the  food  to  pass,  as  it  is  termed,  the  wrong  way.  As  8«x»n 
as  the  foreign  body  touches  the  mucous  membrane  of  the  lurynx, 
a  spasmodic  fit  of  coughing  expels  it. 

The  sub-mucous  tissue  of  the  larynx  is  studded  with  mucous 
glands.  An  oblong  mass  of  them  lies  in  the  aryteno-epiglottic  fold, 
andtbeyareparticularlynumerous  about  the  ventricles  of  thelarynx. 
The  surface  of  the  epiglottis  towards  the  tongue  is  abundantly  pro- 
vided with  them.  Their  ducts  pass  through  the  epiglottis,  and 
may  be  recognised  as  minute  openings  on  its  laryngeal  aspect. 

SrpBBioR  I'^i*  ^**  the  opening  through  which  the  larynx 

Ope-nijio  or  thk  communicates  with  the  pharynx.  Its  outline  is 
KvKTNx.  triangular,  with  its  base  directed  forward*!,  and  it 

slopes  from  before  backwards.  Anteriorly  it  is  bounded  hy  the 
epiglottis,  laterally  by  the  aryteno-epiglottic  folds  and  cimeiform 
cartilages,  posteriorly  by  the  arytenoid  cartilages  and  the  corni- 
cida  laryngis.  The  apex  presents  the  funnel-shape  appearance 
from  which  the  arytenoid  cartilages  derive  their  name. 

, Look   down   into   the  larynx   and  observe    the 

OpKNTNooFTHi  trlauguiar  horizontal  opening  in  the  middle  line; 
Laktnx,  oh  Riju.  this  is  the  rirna  glottidia  or  glottis.  Its  apex  is 
Oi-umcw.  directed  forwards,  its   base  backwards.     The  an- 

terior two-thirds  of  this  opening  is  bounded  by  the  inferior  or  true 
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vocal  cords,  the  posterior  third  by  the  arytenoid  cartilages.  Above 
the  true  vocal  cords  are  situated  the  superior  or  false  vocal  cords. 
On  each  side  of  the  larvni,  between  the  tnie  and  false  vocal  cords y 
is  a  small  recess,  the  ventricle  of  the  laryiix,  leading  into  a  pouch 
called  the  saccvdus  laryngisy  which  ascends  for  a  short  distance 
and  terminates  in  a  cul-de-sac  by  the  side  of  the  thyroid  cartilage. 
In  the  middle  line  below  the  base  of  the  epiglottis  is  seen  a 
round  elevation  covered  with  mucoua  membrane  of  a  bright  red 
colour:  this  ia  termed  the  cushion  of  the  epiglottis.  The  lengtli 
of  the  rima  glottidis  in  the  male  is  eleven  lines;  its  width  at  rest 
from  three  to  four  lines  j  in  the  female  its  length  is  eight  lines, 
its  width  two  lines. 

Superior  ob  These  are  the  prominent  crescentic  folds  which 

Falsb  Vocal  form   the   upper    boundaries   of    the    ventricles. 

*"*"*"*•  They  are  called  the  false  vocal  cords  because  they 

have  littk*  or  nothing  to  do  with  the  production  of  the  voice. 
They  are  composed  of  elastic  tissue,  like  the  true  vocal  cords;  but 
they  also  contain  fatty  tissue,  which  the  true  ones  do  not- 

LfFRRiottOB  These  two  cords,  composed  of  elastic  tissue,  and 

TuL'E  Vocal  covered  with  very  thin  and  closely  adherent  mu- 

^'"*^*-  cous   membrane,   extend    horizontally   from    the 

angle  of  the  thyroid  cartilage  to 
the  base  of  each  of  the  arj-tenoid. 
They  diverge  as  they  pass  back- 
wards; the  space  between  them  is 
called  the  rima  glottidls.  We 
shall  presently  see  that,  by  the 
muscles  which  act  upon  the  ary- 
tenoid cartilages,  these  cords  can 
be  approximated  or  separated 
from  each  other;  in  other  words, 
the  rima  glottidis  can  be  closed 
or  dilated.  \VTien  sufficiently 
tightened,  and  brought  parallt  1  by  means  of  certain  muscles,  the 
cords  are  made  to  vibrate  by  the  current  of  the  expired  air,  and 
thus  is  produced  the  voice. 

o  2 


Fio.  35. 


•  Tbyroid  cartiUce. 
-TrMTOcaloord. 


Arftenold  eartllocp. 
B]a»tic  llgaiiust. 


SKAPB   OF   THB   OLOTTU 
WHEN   AT   BE«T. 
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In  the  adult  male  the  true  vocal  cords  measure  about  seven 
linej<;  in  tbe  female  about  five  lines.  In  boys  they  are  short^er ; 
hence  theii-  peculiar  voice.  At  puberty,  tbe  cords  lengthen, 
and  tlic  voice  breaks.  Tbe  free  edges  of  tbe  true  vocal  cords 
are  thiu  and  sharp,  and  look  somewhat  upwards;  this  may  be 
demonstrated  by  making  a  vertical  transverse  section  through 
t}iem. 

The  glottis  admits  of  being  dilated,  contracted,  and  even  com- 
pletely closed  by  its  appropriate  muscles.  When  at  rest,  its  shape 
18  triangular,  as  shown  in  fig.  35,  where  the  arytenoid  cartilages 
are  cut  through  on  a  level  with  the  vocal  cords.  During  every  in- 
spiration, the  glottis  is  dilated  by  the  crico-arytenoidei  postici;  it 
then  becomes  spear-shaped  (fig.  37).  During  expiration,  it  re- 
sumes its  triangular  shape:  and  this  return  to  a  state  of  rest  is 
effected,  not  by  muscular  agency,  but  by  two  elastic  ligaments 
shown  in  fig.  35,  which  draw  the  arytenoid  cartilages  together. 
Thus  then  the  glottis,  like  tbe  chest,  is  dilated  by  muscuhif 
tissue;  like  tbe  chest,  a  bo,  it  is  contracted  by  eZtrsiic  tissue.  In 
speaking  or  singing,  the  glottis  aasiunes  what  is  called  the  vocal- 
ising i>o8ition  —  that  is,  the  opening  becomes  narrower  and  its 
edges  nearly  parallel. 

Vknthiclbs  Of  These  are  the  hollows  between  the  upper  and 

TiiK  Laiitvx,  lower  vocal  cords,  and  each  le^ds  to  a  small  pouch, 

tbe  aarculus  Im^yngls.  Each  ascends  for  about  half  an  inch  as 
high  as  the  upper  border  of  the  thyroid  cartilage,  which  bounds  it 
on  its  outer  side,  while  on  the  iuner  side  is  the  upper  vocal  cord. 
It  contains  from  sixty  to  seventy  muciparous  glands,  Over  ita 
inner  and  upper  part  is  a  layer  of  muscular  tissue,  compressor 
sacculi  laiyagis  of  Hilton,  which  connects  it  with  the  aryteno- 
epi glottic  fold. 

Imtbinsic  There  are  eleven  muscles  which  act  upon  the 

MuBOLK»  OP  TH*  larynx :  five  on  each  side  and  one  in  the  middle, 
Lartnx.  "phe  five  pairs  are — the  crico-thyroidei,  the  crico- 

arytenoidei  postici,  the  crico-arytenoidei  laterales,  tbe  thyro-ary- 
tenoidei,  and  tlie  aryteno-epiglottidei.  The  single  one  is  tbe 
aryteuoideus. 
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M.  Okico-  This   muscle  is  situated   on  the  front  of  the 

THTBotDBos.  larjox.     It  arises  from  the  side  of  tlie  cricoid 

cartihige,  ascends  oljliquely  outwards,  and  is  inserted  into  the 
inferior  border  and  lower  cornu  of  the  thyroid.  Its  action  is  to 
tigthen  the  vocal  cords.  It  does  this  by  depressing  the  thyroid 
cartilage:  since  this  cartilage  cannot  be  depressed  without  length- 
ening these  cords,  as  shown  by  the  dotted  line,  fig.  36.  Its  nerve 
is  the  extejTiicd  laryngeal  branch  of  the  superior  laryngeal.  Be- 
tween the  anterior  borders  of  the  two  muscles  is  seen  the  crico- 
thyroid membrane,  which  is  divided  in  Larj'ngotomy. 

Fin.  H. 


Thrroid'CartUase. 


ArytenoM  cutlUge  . . 


Crico-MTteuold  joint- 


IrHS-' 


/ 


OHoo^tiyioiil  joint  . — \ 


Thyroid  cartiU^  dcptMMd. 

True  Tocal  cord. 

nne  vocil  eorl  (trrtclied. 


Crico-ihjroid  mnacle. 
Cricoid  CBXtilage. 


DUUBAH    SHOWINU   THE  ACTIOS   OF  THE  CJtlCO-THTBOIO    UVtCLIt. 


m 

■  ^  Crico-  This  muscle  arises  from  the  posterior  part  of 

■  AHTTHKoiDcus  thc  cricciid  cartilage  t  its  fibres  converge  and 
PosTictTB.  pj^gg  outwards  and  upwards,  to  be  inseiied  into 
the  outer  angle  of  the  arytenoid.  Its  action  is  to  dilate  the 
glottis.  It  does  this  by  drawing  the  posterior  tubercle  of  the 
arytenoid  cartilage  ioxoai'ds  the  mesial  line,  and  therefore  tlie 
anterior  angle  (to  which  the  vocal  cord  is  attached)  from  the 
mesial  line  (fig.  37).  In  this  movement  the  arytenoid  cartilage 
rotates  as  upon  a  pivot,  and  acta  as  a  lever  of  the  first  order ;  the 
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and  tbe  weigbt.  This  muscle  dilutes  the  glottis  at  each  inspira- 
tion.    It-s  nerve  comes  from  the  inferior  laryngeal. 

M.  Ahttx-  This  single  muscle  is  situated  immediately  at 

NoroKTJs.  the  back  of  the  arytenoid  cartilages.     The  fibres 

pass  across  from  one  cartilage  to  the  other  running  in  a  trans\'er9e 
direction.  Adioiir — By  approximating  the  arytenoid  cartilages, 
they  asaist  in  contraating  the  glottis.  It  is  supplied  by  the  inferior 
laryngeal  nerve. 

M.  Abttkno-  This  muscle  arises  from  the  outer  angle  of  the 

KPiui.iiTTiDEua.         arytenoid  -cartilage  and,  crossing  its  fellow  like 

FtQ.  37. 


"Veoilconl.   .  .. 

'Tlijrofd  axtOage 
Cricoid  cartOjigie . 


AiTtetiolil  cirtiln(r«.    . 

KIwtio  liKament  (crlco> 

aiTtenoldJ    .... 


M 


Thyro-krytenoldcai. 


Crico-ar]rtetioidei»  I«- 
t«nli«. 


Idral  jirot. 


Ciico-4rytcnoid«aspos- 
tloiu. 


OLOTTIS   DILATED,       Ml'SCLES   DILATIXO    IT    HKFUESENTED   WATT. 


the  letter  X,  is  inserted^  partly  into  tbe  apes  of  the  opposite 
arytenoid  cartilage,  and  partly  into  the  aryteno-epiglottide^n  fold. 
M.  Ciuco-  To  expose  tins  muscle,  cut  away  the  ala  of  the 

AuTTRNoroBTs  thyroid    cartilage.      It   arises    from    tbe    upper 

1.ATKMAI.IS.  border  of  the  side  of  the  cricoid  cartilage,  and  is 

inserted  into  the  externa!  angle  of  the  base  of  the  arytenoid  in 
front  of  the  crico-arj-tenoideus  posticus.  Action.— By  drawing 
tlie  arytenoid  cartilages  inwards,  tbe  muscles  of  opposite  sides 
contract  tbe  glottis  (fig.  38).  Its  nerve  comes  from  the  inferior 
laryngeal. 
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M.  TllTBO- 
ABTTENOrDEfS. 


This  muscle  arises  from  the  angle  of  the 
tli>Toi(3  cartilage  and  the  crico-tliyroid  membrane, 
rung  horizontally  baekwnrdrt,  and  is  iuserted  into  the  base  and 
anterior  border  of  the  arytenoid.  Its  fibres  run  parallel  with  tlie 
voeal  cord,  and  some  of  them  are  directly  inserted  into  it.  Itf? 
nerve  comes  from  the  inferior  laryngeal. 

This  muscle  relaxes  the  vocal  cord.  More  than  this,  it  puts 
the  lip  of  the  glottis  in  the  vocalising  position  ;  in  this  position, 
the  margins  of  the  glottis  are  parallel,  and  the  chink  is  reduced  to 
the  breadth  of  a  ehilling. 


Fio.  ss. 


rSetlomi 


Tlijro-WTtencrfdcw. 


CHcoM7t«noU«lu  !•• 
tenlio. 


CtlocHiTTteiioldeas  poi- 

dCOL 


H^        The  following  table  shows  the  action  of  the  several  muscles 
"    which  act  upon  the  glottis : — 


ai-OTtts  cLosETi.     Mraci.FS  CLoarao  it  ekpkesfntkd  wavt. 


Crieo-tliyroidei     . 
Tliyro-ar}  tenoidei 

Crico-nrytenoidei  postici 
Crico-arjtenoidei  iatoralet 

i^rjtenoideufl 

A  ryt  e  no-epi  gl  ot  t.  idei 


Stretch  the  vocal  cord». 

BpIux  the  vocal  cords,  and  pl&ce  them  in  the 

TocAli«ing  position. 
Diliit«  the  glottu. 
Dmir  together  the  arytenoid  \  ,        , 

cartilage,  r,^^J.^' 

Ditto        ditto        ditto         ) 
Contract  the  upper  opening'  of  the  l&rynx. 


The  blood-vesaela  of  the  larynx  are  derived  from  the  auperior 
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and  inferior  thyroid  arimes.  The  laryngeal  branch  of  the 
superior  thyroid  passes  through  the  thyro-hyoiii  membrane  with 
the  corresponding  nerve,  and  divides  into  branches,  which  supply 
the  muscles  and  the  mucous  membrane.  The  laryngeal  branches 
of  the  inferior  thyroid  ascend  behind  the  cricoid  cartilage.  A 
constant  little  artery  passes  through  the  crico-thyroid  mem- 
brane. 

The  nerves  of  the  larynx  are  the  superior  and  hiferior  (re-' 
current)  laryngeal  branches  of  the  pneumogastric. 

The  superior  laryngeal,  having  passed  through  the  thyro-hyoid 
membrane,  divides  into  branches,  distributed  to  the  mucous  mem- 
brane of  the  larynx.  Its  filaments  spread  out  in  various  direc- 
tions ;  some  to  the  anterior  and  posterior  surfaces  of  the  epiglottis, 
and  to  the  aryteno-epiglottidean  folds,  others  to  the  interior  of  the 
larjTix  and  the  vocal  cords.  A  constant  filament  descends -behind 
the  ala  of  the  thyroid  cartilage,  and  communicates  with  the  inferior 
laryngeal.  Its  external  laryngeal  branch  supplies  tlie  crico-thyroid 
muscle. 

The  inferior  (or  rec\trreni)  laryngeal  nerve  enters  the  larynx 
lieneath  the  inferior  constrictor,  and  ascends  behind  the  joint 
between  the  thyroid  and  cricoid  cartilages.  It  supplies  all  the 
intrinsic  muscles  of  the  larynx,  except  the  crico-thyroid.  If  the 
recurrent  nerve  be  divided,  or  in  any  way  injured,  the  muscles 
moving  the  glottis  become  paralysed,  but  its  sensibility  remains 
unimpaired.  When  the  nerve  is  compressed  by  a  tumoiu- — for 
instance,  an  aneurysm  of  the  arch  of  the  aorta — the  voice  is 
changed  to  a  whisper,*  or  even  lost. 

DiFFKBSNCB  M*         Until  the  approach  of  puberty,  there  is  no  great 

TWEKN  Tire  Male      difiFerence  in   the  relative  size  of  the  male  and 

AND  TUB  Female      female  larynx.      The  larynx  of  the  male,  within 

two  years  after  this  time,  becomes  nearly  doubled 

in  size  ;  that  of  the  female  grows,  but  to  a  less  extent. 

The  larynx  of  the  adult  male  is  in  all  proportions  about  one 
third  larger  than  that  of  the  adult  female. 

The  alae  of  the  thyroid  cartilage  form  a  more  acute  angle  in 
•  '  Medical  Gazette,'  Dec.  1843, 


Mala    .         ,     7  lines. 
Female         .     6  lines. 
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the  male;  hence  the  greater  projection  of  the  'pomum  Adami^' 
and  the  greater  length  of  the  vocal  cords,  in  the  male. 

The  average  length  of  the  vocal  cords  is  in  ihe  it^ 

The  average  length  of  the  glottis  is  in  the    .     i  ^^^'^ .  *        '  ^\  !!°"- 
^        *  *  I  Female         .     8  Imos, 

The  size  of  the  larynx  does  not  necessarily  follow  the  propor- 
tions of  the  general  stature ;  it  may  be  as  large  in  a  little  person 
as  in  a  tall  one :  this  corresponds  with  what  we  know  of  the 
voice. 

GRico-TaYRoiB  This  joint  is  provided  with  a  capsule  and  synovial 

Abticulation.  meiuhrane.     There  are,  besides,  two  strong  liga- 

ments. Both  proceed  from  the  comu  of  the  thyroid  cartilage  ; 
the  one  upwards  and  backwards,  the  other  downwards  and  forwards 
to  the  cricoid.  Remember  that  the  only  kind  of  motion  permitted 
is  vertical :  and  that  this  motion  regulates  the  tension  of  the 
vocal  cords. 


DISSECTION  OF  THE  TONGUE. 

The  tongue  is  a  complex  muscular  organ,  subservient  to  taste, 
speech,  suction,  mastication,  and  deglutition.  Its  upper  surface 
is  convex  and  free,  aa  is  also  its  anterior  part  or  tip  which  lies 
behind  the  lower  incisor  teeth ;  its  posterior  and  inferior  part  is 
connected  to  the  oa  hyoides  by  the  hyo-glossi,  to  the  styloid  process 
of  the  temporal  bone  by  the  stylo-glossi,  and  to  the  symphysis  of 
the  lower  jaw  by  the  genio-hyo-glossi  muscles. 

Its  upper  surface,  or  dors-um,  is  convex,  and  slopes  on  all  sides 
from  the  centre :  running  along  the  middle  is  a  median  groove — 
jraphe — which  terminates  posteriorly  in  a  depression,  the/oramen 
pcum,  into  which  open  several  mucous  glands. 

The  surface  of  the  tongue  is  covered  with  mucous  membrane, 
which  is  composed  of  structures  similar  to  those  of  the  skin 
generally :  that  is  to  say,  it  consists  of  a  *  cutis  vera,'  with  nume- 
rous elevations  called  papillse,  and  of  a  thick  layer  of  squamous 
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epithelium.    The  cutis  is  much  Uiinner  than  tLat  of  the  skin  of  the 
body,  and  affords  insertion  to  some  muacular  fihrea  of  the  t<ingue. 

The  mucous  membrane  on  the  uwier  aspect  of  the  tongue  is 
smooth  and  comparatively  thin,  and,  in  the  middle  line  in  front, 
forms  a  fold— the  framum  lingwB — which  connects  it  to  the 
mucous  membrane  of  the  floor  of  the  mouth.  Laterally  the 
mucous  membrane  is  reflected  from  the  under  part  of  the  tongue 
to  the  lower  jaw,  and  forms  the  floor  of  the  mouth. 

From  the  posterior  part  of  the  tongue  the  mucous  membrane 
passes  to  the  soft  palate  on  each  side,  forming  the  folds  termed  the 
anterio-r  imlaime  arches,  which  enclose  the  palato-glossi ;  there  are 
also  three  folds  to  the  epiglottis,  termed  the  glosso-epi glottic :  two 
lateral  and  one  median,  the  latter  enclosing  a  layer  of  elastic  tissue, 
called  the  glosso-epighttic  ligament.  This  ligament  raises  the 
epiglottis  when  the  tongue  is  protruded  from  the  mouth  ;  hence  the 
rule  of  never  pulling  the  tongue  forwards  when  passing  a  tube 
into  the  oesophagus,  otherwise  the  tube  might  pass  into  the 
larynx. 

'Pkwu.s.  OP  The    anterior    two-thirds    of    the    tongue    are 

THE  TosutTE.  studded   with  luimeious  small  eminences,  called 

papilke;  these,  according  to  their  size  and  form,  are  distinguished 
into  three  kinds — vi^.  papillw  circumvallutcey  papilloi  fungi- 
fonna;,  and  papilla.'  fiUformm  (fig.  39). 

H'h'i papUhi:  cireumvallativ  vary  in  number  from  eight  to  twelve, 
and  are  arranged  at  the  back  of  the  tongue  in  two  rows,  which 
converge  like  the  branches  of  the  letter  V,  with  the  apex  backwards, 
towards  the  foramen  ccecum.  Each  of  these  papillee  is  circular, 
from  the  -/^tb  to  tV*'^  ^^  ^^  ^^'^^  wide,  and  slightly  broader  above 
tlian  below.  Each  is  surrounded  by  a  circular  fossa,  which  itself 
is  hounded  by  an  elevated  ring.  The  papillsB  are  covered  with  a 
thick  stratiim  of  scaly  epithelium,  beneath  which  are  numerous 
secondary  papillse.  Buried  in  the  epithelium  on  the  side  (but  not 
on  the  upper  surface)  of  these  papillae,  numerous  flask-shaped 
bodies,  called  the  taste  budBf  have  been  discovered.  Their  bases 
rest  upon  the  deeper  structures,  and  their  apices  open  upon  the 
surface,     According  to  recent  authorities  they  are  in  close  con- 
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nection  with  the  ultimate  distribution  of  the  glosso-pharyngeal 
nerve.* 

The  •papilla'  fungiforTnce,  smaller  and  more  EiiTDerous  than 
the  c'i7'cuTfivailat(e,  are  scattered  chiefly  over  the  sides  and  tip  of 
the  t>ongue,  and  sparingly  over  its  upper 
surface.  They  vary  in  shape,  some  heing 
cylindrical,  others  having  rounded  heads  like 
mushrooms;  whence  their  name.  Near  the 
apex  of  the  tongue  they  may  l)e  distin- 
guished during  life  from  the  other  papillse 
by  their  redder  colour.  In  Bcarlatina,  and 
some  exanthematous  fevers,  these  papillae 
become  elongated,  and  of  a  bright  red  colour: 
as  the  fever  subsides,  their  points  ac([uire  a 
brownish  tint;  giving  rise  to  what  is  called 
tlie  strawberry  tongue. 

The  papilla'  Jilifoi^nre  are  the  smallest 
and  most  numerous.  They  are  so  closely 
aggregated  tliat  they  give  tlie  tongiie  a 
velvet-like  appem-auce.  Their  points  are 
directed  backwards,  so  that  the  tongue  feels 
emooth  if  the  finger  be  passed  over  it  from 
apex  to  base,  but  rough  if  in  the  contrary 
direction.  These  papillse  consist  of  small 
conical  processes  arranged  for  tbe  most  part  in  a  eeriea  of  lines 
running  p.irallel  to  the  two  rows  of  the  papillse  circumvallatae. 
Each  papilla  is  covered  with  a  thick  layer  of  epithelium,  which  is 
prolonged  into  a  number  of  free  hairlike  processes. 

Jf  the  papillae  be  injected,  and  examined  under  the  microscope, 
it  is  found  that  they  are  not  simple  elevations,  like  those  of  tbe 
skin,  but  that  from  them  arise  secondary  papillae.  The  papillae 
circumvallatae  consist  of  an  aggregation  of  smaller  papilloe  arranged 
parallel  to  each  other;  and  the  papillre  fungiforms  consist  of  cen- 
tral stems  from  which  minute  secondary  papillae  shoot  ofif.     This 

•  For  farther  inforraation  about  these  bodien  the  sladent  ii  referred  to  Eugelmim- 
8tr&ck«r'8  '  HundbooL' 


rPPEH  SCTHFACK  OF  TRK 
TONOCB,  WITH  TEX  FACCK3 
AND  T0SS1I.». 

1.  Popillfp  clrcninT(iU«ta». 
3.  PsplUie  lungiionne. 


DISSECTION    OP   THE    TONGUE. 


elaborate  structure  escapes  obsen'ation  because  it  is  buried  beneath 
tlie  epithelium.*  Each  secondary  papilla  receives  a  blood-vessel, 
which  passes  neartj  to  its  apex,  and  returns  in  a  loop-like  manner. 

The  papillae  are  covered  with  one  or  more  layers  of  squamous 
epithelium.  Tliat  which  covers  the  iiliforra  is  superimposed  so 
thickly  as  to  give  it  sometinaes  the  appearance  of  a  brush  when 
seen  under  the  microscope.  The  various  kinds  of  fur  on  the 
tongne  consist  of  thick  and  sodden  epithelium. 

Respecting  the  use  of  the  papilla',  it  is  probable  that  they 
enable  the  tongue  to  detect  impressions  with  greater  delicacy. 
From  the  density  and  arrangement  of  their  epithelial  coat,  the 
filiform  papiUie  gfive  the  surface  of  the  tongue  a  roughness,  which 
is  useful  in  its  action  upon  the  food.  An  apparatus  of  this  kind, 
proportionately  stronger  and  more  developed,  makes  the  tongue  of 
ruminant  animals  an  instrument  by  which  they  lay  hold  of  their 
food.  In  the  feline  tribe — e.g.  the  lion  and  tiger^these  papillas 
are  so  sharp  and  strong  that  they  act  like  rasps,  and  enable  the 
animal  to  lick  the  periosteum  from  the  bones  by  a  single  stroke  of 
his  tongtie.  In  some  mammalia,  tbey  act  like  combs  for  cleaning 
the  skin  and  the  hair. 

Numerous  small  racemose  glands  are  found  in 
the  submucous  tissue  at  the  root  of  the  tongue. 
Tliey  are  similar  in  structure  and  secretion  to  the  tonsillar  and 
palatine  glands,  so  that  there  is  a  complete  ring  of  glands  round 
the  isthmus  faucium.  Small  round  orifices  upon  their  surface 
indicate  the  termination  of  their  ducts-  Other  mucous  glands, 
with  ducts  from  one  quarter  to  half  an  inch  long,  are  situated  in 
the  muscular  substance  of  the  tongue. 

GiAVDfl  BB-  ^'^  *b®  under  surface  of  the  apex  of  the  tongue 

KBATK  THK  Apbs  Is  placed,  OH  either  side,  a  group  of  glands  pre- 
OF  TBI  ToNotjB.  sumed  to  be  salivary.  Considering  each  group  as 
one  gland,  observe  that  it  is  oblong,  with  the  long  diameter  from 
seven  to  ten  lines,  parallel  with  the  axis  of  the  tongue.  It  lies 
near  the  mesial  line,  a  little  below  the  ranine  artery,  on  the  outer 
gide  of  the  branches  of  the  gustatory  nerve,  under  some  of  the 
•  S«e  Bowman  and  Todd's  '  PlijBiol<^cal  Anatoray.' 
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fibres  of  the  stylo-glossus.  Four  or  five  ducts  proceed  from  each 
group,  and  teiininate  by  separate  orifices  on  the  under  surface  of 
the  tongue. 

Mnscui-AH  The    substance  of  the  tongue  is  composed  of 

Fibres  OP  TUB  muscular  fibres  and  of  a  small  quantity  of  fat. 

ToNotK.  'j'j^p,  gxtrinaic  muscles  of  the   tongue  have  been 

described  in  the  dissection  of  the  submaxillary  region  (p.  47). 
We  have  now  to  examine  its  intrinsic  muscles.  For  this  purpose 
the  mucous  membrane  must  Ije  removed  from  the  doi*sum  of  the 
tongue.  On  dissection  it  wili  be  foimd  that  the  great  bulk  of  tlie 
organ  .consists  of  fibres  which  proceed  in  a  longitudinal  direction^ 
constituting  the  lin[fiialeti  muscles. 

The  superior  Uiigiudia  runs  longitudinally  beneath  the  mucous 
membrane  of  the  dorsum;  its  fibres  are  attached  posteriorly  to 
the  hyoid  bone  and  run    forwards  to  the  front   and   margin  of 
the  tongue.     Posteriorly  the  muscle  is  thin  and  is  covered  by  the 
fibres  of  the  palato-glossoa  and  hyo-glossus. 

The  inferior  lingualia  is  larger  than  the  preceding,  and  is 
situated  on  the  under  aspect  of  the  tongue  Ix'tween  the  genio-hyo- 
glossus  and  the  hyo-glossus.  It  may  be  readily  exposed  by  dis- 
secting the  under  surface  of  the  tongue  immediately  on  the  outer 
aspect  of  the  genio-hyo-glossus.  It  arises  posteriorly  from  the 
hyoid  bone  and  the  substance  of  the  tongue,  and  its  fibres  pass 
forwards  to  the  tip  of  the  tongue  after  laeing  reinforced  by  fibres 
from  the  stylo-glossus. 

The  transverse  fibres  form  a  considerable  part  of  the  thickness 
of  the  tongue  and  arise  from  the  fibrous  septum.  They  pass  out- 
wards between  the  superior  and  inferior  tinguales,  ascending  aa 
they  near  the  sides  of  the  tongue  where  the  fibres  become  con- 
tinuous with  those  of  the  palato-glossus.  A  considerable  amount 
of  fat  is  found  among  these  fibres. 

The  vertical  fibren  run  in  a  curved  direction,  descending  from 
the  dorsum  to  the  under  aspect  of  the  tongue,  with  the  concavity 
outwards.  They  interlace  with  the  transverse  fibres  and  with  the 
genio-hyo-glo83iis. 

On  tracing  the  genio-hyo-glossi  into  the  tongue,  we  find  that 
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some  of  their  fibres  ascend  directly  to  the  surface;  others  cross 
in  the  middle  line,  intersect  the  longitudinal  fibres  and  finally  ter- 
mioate  upon  the  sides  of  the  tongue.  Lastly,  the  fibres  of  the 
stylo-glossi  should  be  traced  along  the  side  of  the  tongue  to  the 
apex. 

FiBBors  Skptum  The  fibvouB  septum  of  the  tongue  is  a  vertical 
OF  THH  ToNouK.  planc  of  fibrouB  tissue  which  extends,  in  the 
mesial  line,  from  the  base  to  the  apex.  It  is  connected  behind  with 
the  hyoid  bone,  and  lost  in  front  l)etween  the  nauscles.  In  it  is  some- 
times found  a  piece  of  fibro- cartilage,  called  mtcleus  jibro»U8 
lingua',  a  representative  of  the  lingual  bone  in  some  of  the  lower 
animals. 

The  wteries  supplying  the  tongue  are  the  dorsal  and  ranine 
branches  of  the  lingtial  artery  (p.  52). 

The  nerves  to  the  tongue  should  now  be  followed  to  their 
termination.  The  hypoglossal  supplies  T,vith  motor  power  all  the 
inuscles.  The  gustatory  or  lingual  branch  of  the  inferior  division 
of  the  fifth  is  distributed  to  the  mucous  membrane  and  papillae  of 
the  apex  and  sides  of  the  tongue,  supplying  the  anterior  two- 
thirds  with  common  sensation.  Upon  tliis  nerve  depends  the 
sensation  of  all  ordinary  impressions,  such  as  that  of  hardness, 
softness,  heat,  cold,  and  the  like. 

The  glosso-pkaryngeal  nerve  supplies  the  mucous  membrane 
at  the  back  and  the  sides  of  the  tongue,  and  the  papilla?  circum- 
vallatse.  Under  the  microscope  small  ganglia  may  be  distinguished 
on  the  terminal  fibres  of  this  nerve. 


DISSECTION  OF  THE  ORBIT. 


To  expose  the  contents  of  the  orbit,  remove  that  portion  of  the 
orbital  plate  which  forms  the  roof  of  the  orbit  as  far  back  as  the 
optic  foramen,  making  one  section  on  the  outer  side,  the  other  on 
the  inner  side  of  the  roof.  In  doing  this,  be  careful  not  to  injure 
the  little  pulley  on  the  inner  side  for  the  superior  oblique.  The 
anterior  fourth  of  the  roof  should  be  turned  forwards  and  downwards, 
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the  remainder  removed  by  bone  forceps.  The  eyelmll  should  be 
made  tense  by  blowing  air  throuu^h  a  blow-pipe,  passed  well  into 
the  globe  through  the  eud  of  the  optic  nerve. 

rEBiosTEUM  OF  The  roof  being  removed,  we  expose  the  fibrous 

thkObbit.  membrane,  which  lines  the  walls  of  the  orbit.     It 

is  a  continuation  of  the  dura  mater  through  the  sphenoidal  fissure. 
Traced  forwards,  we  find  that  at  the  margin  of  the  orbit  it  divides 
into  two  layers,  one  of  which  is  continuous  witli  the  periosteum  of 
the  foreliead,  the  other  forms  the  broad  tarsal  ligament  which  fixes 
the  tarsal  cartilage. 

Fig.  40. 

fiiprn-or- 
biUl. 

^  uprvtto- 
cblmr. 

I  latn-tro- 
cklear. 


.<>r..    SymfX'thrhr  "     ^■^^' 


.(iiroht/A 


bUa&AH   OF   TBS  MAVXS   OF   THS  OBBIT. 


Fascia  OF  The  fascia  of  the  orbit  servts  the  same  purpose 

THB  Obbtt.  that  faecia  does  in  other  part^.     It  provides  the 

lachrymal  gland,  and  each  of  the  muscles,  with  a  loose  sheath, 
thin  and  delicate  at  the  back  of  the  orbit,  but  fitronger  near  the 
eye,  where  it  passes  from  one  rectuB  muscle  to  the  other,  so  that 
their  tendinous  insertions  into  the  globe  are  connected  by  it.  From 
the  insertiou  of  tlie  muscles  it  is  retiectcd  backwards  over  Ihe  globe 
of  the  eye,  and  the  optic  nerve,  and  separates  the  eye  from  the  fat 
at  the  bottom  of  the  orbit. 
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COXTRJJTS  OF 

TUR  Orbit. 


There  are  six  muscles  to  move  the  eye ;  four  of 

which,  running  in  a  straight  direction,  are  called 
the  rectif  and  are  arranged  one  above,  one  below,  and  oue  on 
each  side  of  the  globe.  The  remaining  two  are  called,  from  their 
direction,  obliqniy  one  superior,  the  other  inferior.  There  is  also 
a  muscle  to  raise  the  upper  eyelid,  termed  levator  palpebrcv.  The 
nfi-VM  are :  the  optic,  which  passes  through  the  optic  foramen ; 
the  third,  the  fourth,  the  first  division  of  the  fifth,  and  tlje  sixth, 
all  of  which  paes  through  the  sphenoidal  fissui'e.  The  third 
supplies  all  the  muacles  with  motor  power,  except  the  superior 
oblique,  which  is  supplied  by  the  fourth,  and  the  external  rectus, 
which  is  supplied  by  the  sixth.  Tlie  first  or  ophthalmic  division 
of  the  fifth  divides  into  a  frontal,  lachrymal,  and  nasal  branch. 
The  orbit  contains,  also,  a  quantity  of  fat,  which  forms  a  soft 
bed  for  the  eye  and  prevents  it  from  being  retracted  too  fur  by 
its  muscles.  Upon  the  quantity  of  this  fat  depends,  in  some 
measure,  the  prominence  of  the  eyes.  Its  absorption  in  disease 
or  old  age  occasions  the  sinking  of  the  eyeballs.  The  eye  is 
separated  from  the  fat  by  a  fold  of  the  orbital  fascia,  which,  like  i 
a  tunica  vaginalis,  enables  the  glolxj  to  move  with  rapidity  and] 
precision.     Lastly,  the  orbit  contains  the  lachrymal  gland. 

After  the  removal  of  the  periosteum  and  the  fascia  of  the  orbit,  j 
the  following  objects  should  be  carefully  traced.  In  the  middle  1 
are  seen  the  frontal  nerve  and  artery,  lying  upon  the  levator 
palpebrse;  on  the  inner  side  is  the  fo\irtk  nerve  lying  on  and 
supplying  the  superior  oblique ;  on  the  outer  side,  the  lat^hryrnid 
nerve  and  artery  pass  forwards  to  the  lachrymal  gland,  which  lies 
under  cover  of  the  external  angular  process. 

The  ophthalmic  or  first  division,  of  the  fifth  nerve,  after  giving 
off  from  its  inner  side,  while  within  the  cavernous  sinus,  the  nasal 
nerve,  divides  into  the  lachrymal  and  frontal  nerves,  of  which  the 
Fbomtal  latter  is  the  lurger.     The  frontal  nerve  runs  for- 

Nhktk.  wards  upon    the    upper   surface   of    the   levator 

palpebrse,  on  which,  about  midway  in  the  orbit,  it  divides  into  two 
branches,  the  supra-trochlear  and  the  supra-orbital. 

a.  The  Bupra-trocfdear  runs  obliquely  inwards  above  the  pulley  of 
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the  superior  oblique  to  the  inner  angle  of  the  orbit.  Here  it  givea  off 
a  Hiaall  commuuication  to  the  iiifra-trochlefl.r  branch  of  the  nasal,  and 
then  di^ndes,  lifter  passing  between  the  bone  and  the  orbicularis  palpe- 
brarum, into  filaments  which  *iupply  the  skin  of  the  upper  eyelid,  forehead, 
and  nose.  One  or  two  small  filaments  may  be  traced  thi-ougk  the  bone 
to  the  mucouB  membrane  of  the  frontal  sinuses.* 

b.  The  tntpra-orbital  is  the  continuation  of  the  frontal  nerve,  and 
nma  forwards  to  the  supra-orbitul  notch,  thi-ough  which  it  a.scend-^  to 
supply  the  skin  of  the  upper  eyelid,  forehead,  and  scsilp.  Its  cutaneous 
branches,  an  inner  and  an  outer,  which  run  upwaids  Iwueath  the 
occipito-froutalLs,  have  )>een  dcsci-ibed  in  the  dissection  of  tlie  8eal[> 
(p.  4). 

Lachktxal  This  is  the  smallest  of  the  three  branches  of  the 

N"«'^-  ophthalmic  nerve.     It  runs  alony  the  outer  side 

of  the  orbit  ■with  t!ie  lachrymal  artery,  through  the  lachrymal  gland, 
which  it  supplies  as  well  us  the  upper  eyelid.  Its  branches  within 
the  orbit  are  :  1,  a  branch  which  parses  down  behind  the  lachry- 
mal gland  to  communicate  with  the  orbital  branch  of  the  superior 
maiillary  nerve ;  2,  filaments  to  the  lachrymal  gland.  It  then 
pierces  the  palpebral  ligament  to  supply  the  skin  of  the  upper 
eyelid. 

FooKTH  Cka-  This  nerve  enters  the  orbit  through  the  sphe- 

KiAL  Nkkvk.  noidal  fissure  above  the  other  nerves.      It  runs 

along  the  inner  side  of  the  frontal  ner\-e,  and  enters  the 
orbital  surface  of  the  superior  oblique,  to  which  it  is  solely  dis- 
tributed.f 

Lachhtmai.  This   gland    is    situated    below    the    external 

Olaxd.  angular  process  of  the  frontal  lx)ne.     It  is  about 

the  size  and  shape  of  an  almond.  Its  upper  surface  is  convex,  in 
adaptation  to  the  roof  of  the  orbit ;  its  lower  is  concave,  in  adap« 
tation  to  the  eyeball.  The  anterior  part  of  the  gland  lies  some- 
times separated  from  the  rest,  close  to  the  back  part  of  the 
upper   eyelid,  and  is  covered  by  the   conjunctiva.      The   whole 

*  TheM  filaiQents  baT«  been  deMril)«d  bj  Bluni(»Dbac1i — '  De  siaibus  Frontal.' 
t  This  oerrc  is  joined  in  theontei  wkH  of  the  carorooua  fiaue  hj  (ilanienta  from 

ths  Bjmpathetic    Here  also  it  Mad*  btt(kward«  two  or  more  fllain«at«  to  lupplj  tlio 

teatoriom  cerebelli. 
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LACRYMAL    DUCT" 


gland  is  invested  by  a  capsule  •  formed  by  the  fascia  of  the 
orbit. 

The  lachrymal  gland  conaigts  of  an  aggregation  of  email  lobes 
composed  of  smaller  lobules,  connected  by  fibro-cellular   tissue, 

and  resembles  the  stnvctnre  of  the 
salivary  glands.  Tl;e  excretory  ducts, 
seven  to  ten  in  number,  run  parallel, 
and  perforate  the  conjunctiva  about 
a  quarter  of  an  inch  above  the  edge 
of  the  tarsal  cartilage  (fig.  41). 
They  are  not  easily  discovered  in 
the  human  eye;  in  that  of  the 
horse  or  bullock  they  are  large 
enough  to  admit  a  small  prol>e. 
The  secretion  of  the  gland  kfeps 
the  surface  of  the  cornea  constantly 
moist  and  polished ;  but  if  dust,  or 
any  foreign  substance,  irritate  the  eye,  the  tears  flow  in  abundance, 
and  wash  it  off. 

All  the  muscles  of  the  orbit,  with  the  exception  of  the  inferior 
oblique,  arise  from  the  margin  of  the  foramen  opticum,  and  saps 
forwarde,  like  ribands,  to  their  insertions. 

Lkvator  This  muscle  ainsea  from  the  roof  of  the  orbit, 

Palpebo*.  above  and  in  front  of  the   optic   foramen.      It 

gradually  increases  iu  breadth,  and  termiuates  in  a  broad,  thin 
aponeurosis,  which  is  inserted  into  the  upper  surface  of  the  tarsiil 
cartilage  beneatli  the  palpebral  ligament.  It  is  constantly  in 
action  when  the  eyes  are  open,  in  order  to  counteract  the  ten- 
dency of  the  lids  to  fall.  As  sleep  approachei*,  the  muscle  relaxes, 
the  eyes  feel  heavy,  and  the  lids  close.  Its  nerve  comes  from  the 
superior  division  of  the  third  nerve,  and  enters  it  on  its  under  or 
ocular  aspect. 


n 


*  Thii  capffulft,  being  a  little  stronger  on  the  under  surface  of  ibe  jrliincl,  is  do- 
Bcrib«d  and  figured  by  Sammerriog  as  h  distinct  lignment,  'Iconea  Oculi  Humuui,' 
tab.  vii. 


MUSCLES   IN   THE    OEBIT. 


211 


OBuatrus 

SuFEKIOB. 


This  muscle  arises  from  the  inner  side  of  the 
foramen  opticum.  It  runs  along  tlie  inner  side 
of  the  orbit,  and  terminates  in  a  round  tendon,  which  passes  through 
a  cartilaginous  pulley — trochlea — attached  to  the  anterior  and 
inner  part  of  the  roof  of  the  orbit.  From  this  pulley  the  tendon 
18  reflected  outwards  and  Itackwards  to  the  globe  of  the  eye.  It 
gradually  expands,  and  is  inserted  into  the  outer  and  back  part 
of  the  sclerotic  coat,  between  the  external  and  superior  recti.  The 
pulley  is  lined  by  a  synovial  membrane,  which  is  continue<^l  upon 
the  tendon.  Tlie  aclimi  of  this  muscle  will  be  considered  with 
that  of  the  inferior  oblique  (p.  217),  It  is  supplied  by  the  fourth 
nerve,  which  enters  the  back  part  of  its  upper  surface. 

The  frontal  nerve  and  levator  palpebrae  should  now  be  cut 
tbrougli  the  middle  and  reflected,  to  expose  the  superior  rectus 
muscle. 

FouB  Rbcti  These  four  muscles  have  a  tendinona  origin 

MuBCLKs,  round  the  foramen  opticum,  so  that,  collectively, 

tbey  embrace  the  optic  nerve.  They  diverge  from  each  other,  one 
abore,  one  below,  and  one  on  each  aide  of  the  optic  nerve ;  and 
are  named,  accordingly,  mctns  supenor,  inferior^  e^temus,  and 
intemus.  Their  broad  thin  tendons  are  inserted  into  the  sclerotic 
coat  of  the  eye,  about  a  quarter  of  an  inch  from  the  margin  of 
the  cornea  (tig.  42). 

The  external  rectus  not  only  arises  from  the  circumference  of 
the  optic  foramen, but  has  another  origin  from  the  lower  margin  of 
the  sphenoid  fissure.  Between  these  origins  pass  the  third  nerve, 
the  nasal  branch  of  the  fifth,  the  sixth,  and  the  ophthalmic  vein. 

Tlie  recti  muscles  enable  us  to  direct  the  eye  towards  diSerent 
points;  hence  tlie  names  given  to  them  by  Albinus — attoilens, 
depressor,  adductor,  and  abductor  oculi.  It  is  obvious  that  by 
the  single  action  of  one,  or  the  combined  action  of  two,  the  eye 
can  be  turned  towards  any  direction. 

The  rectus  superior  is  supplied  by  the  upper  division  of  the 
third  nerve;  the  rectus  intemus,  the  rectus  inferior  and  obliquus 
inferior,  by  the  lower  division.  The  rectus  externus  is  supplied  by 
the  sixth. 

p  2 
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Follow  the  recti  to  the  eye,  in  order  to  see  tbe  tendons  by  whicli 
they  are  inserted.  Notice  also  the  anterior  ciliary  arteries,  wliich 
run  to  tbe  eye  along  tbe  tendons.     The  congestion  of  these  little 

vessels  occasions  the  red  zone  round 
the  cornea  in  iritis.  It  lias  been 
already  mentioned  that  the  tendons 
are  invested  by  a  fascia,  which 
passes  from  one  to  tbe  other,  form- 
ing a  loose  tunic — capsidt  of  Temm 
— over  the  back  of  the  eye.  This 
tunic  consists  of  two  layers  with 
an  intermediate  space,  lined  with 
flat  cells,  thus  allowing  free  mo- 
bility of  the  globe.  It  is  this 
fascia  which  resists  the  passage  of 
the  hook  in  tbe  operation  for  the 
cure  of  squinting.  Even  after  the 
complete  division  of  the  tendon,  tbe  eye  may  still  be  held  in  it5 
faulty  position,  if  this  tissue,  instead  of  possessing  its  proper 
softness  and  pliancy,  happen  to  have  become  contracted  and  un- 
yielding. Under  such  circumstances  it  is  necessary  to  divide  it 
freely  with  tbe  scissors. 

By  removing  the  conjunctival  coat  of  the  eye,  the  tendons  of 
tbe  recti  are  soon  exposed.  The  breadth  and  the  precise  situation 
of  their  insertion  deserve  attention  in  reference  to  the  operation 
for  strabismus.  The  breadth  of  their  insertion  is  about  three- 
eighths,  of  an  inch,  but  tbe  line  of  this  insertion  is  not,  at  all 
point-H,  equidistant  from  the  cornea.  The  centre  of  the  insertion 
is  nearer  to  the  cornea  by  al>oiit  one  tine  than  either  end.  Taking 
the  internal  rectus,  which  has  most  frequently  to  be  divided  in 
j*trabisrau3,  we  find  that  thi-  centre  of  its  tendon  is,  upon  an 
average,  three  lines  only  from  the  cornea,  the  lower  part  nearly 
five  lines,  and  the  upper  four.  It  is,  therefore,  very  possible  that 
tbe  lower  part  may  be  left  undivided  in  the  operation,  being  more 
in  the  background  than  the  rest.  The  tendon  of  the  internal 
rectus  is  nearer  to  the  cornea  than  either  of  the  others. 
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The  superior  rectiLs  should  now  be  reflected:  in  doing  so,  olv 
serve  the  branch  from  the  upper  diviiiion  of  the  third  nerve,  which 
supplies  it  and  the  levator  palpebrae.  After  the  removal  of  a 
quantity  of  fat,  we  expose  the  following  objects:—],  the  optic 
nerve;  2,  the  nasal  nerve,  the  ophthalmic  artery  and  vein,  all  of 
which  cross  obliquely  over  the  optic  nerve  from  without  inwards; 
3,  the  inferior  division  of  the  third  nerve;  4,  deeper,  towards  the 
back  of  the  orbit,  between  the  optic  nerve  and  the  external  rectus, 
ifl  situated  the  ttphihalinic  or  l^ntiaiiitr'  gauf/livn  with  its  ciliary 
branches;  5,  the  sixth  nerve  entering  the  ocular  a?pect  of  the 
rectus  extemus. 

This  is  one  of  the  three  divisions  of  the  oph- 
thalmic branch  of  the  fifth  pair  (fig.  40,  p.  207). 
It  enters  the  orbit  through  the  sphenoidal  fissiu-e  between  the  two 
origijns  of  the  external  rectus,  and  then  crosses  obliquely  over  the 
optic  nerve,  beneath  the  levator  palpebrie  and  the  superior  rei-tus, 
towards  the  inner  wall  of  the  orbit.  After  giving  off  the  infrtv- 
trochlfar  branch,  the  nerve  passes  out  of  the  orbit  between  the 
superior  oblique  and  internal  rectus,  through  the  anterior  ethmoidal 
foramen,  into  the  cranium,  where  it  lies  beneath  the  dura  mater, 
upon  the  cribriform  plate  of  the  ethmoid  bone.  It  soon  leaves  the 
cranium  through  the  nasal  slit  near  the  crista  galli,  and  enters  the 
nose.  Here  it  sends  filaments  to  the  mucous  membrane  of  the  upper 
part  of  the  septum,  and  superior  spongy  bone;  but  the  main  con- 
tinuation of  the  nerve  runs  behind  the  nasal  bone,  becomes  super- 
ficial between  the  bone  and  the  cartilage,  and,  under  the  name  of 
nitso-lobular,  is  distributed  to  the  skin  of  the  ala  and  tip  of  the 
nose  (p.  74). 

The  nasal  nerve  gives  ofif  the  following  branches  in  the  orbit  :— 


a.  One  slender  filament  to  the  leuticular  gamjlion  (fdrming  its  upi)er 
or  long  root)  is  given  off  from  the  luu^al  nerve  as  it  pasaea  between  the 
heads  of  the  ext<?i-nid  rectus.  It  is  about  half  an  inch  long,  and  enters 
the  postenor-superior  angle  of  the  ganglion. 

h.  Two  or  three  long  ciliary  w«rve*.  They  nin  along  the  inner  side 
of  the  optic  nerve  to  the  back  of  the  globe  of  the  eye.     They  are  joined 
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l>y  filaments  from  the  lenticular  ganglion,  and  paas  through  the  sclerotic 
coat  to  supply  the  iris. 

c.  I nfra-troc/dear  iierv^. — This  runs  below  the  pulley  of  the  superior 
oblique,  where  it  communicaies  with  the  flupra-ti'ochlear  branch  of  the 
frontal  nerva  It  then  divides  into  filaments,  which  supply  the  skin  of 
the  eyelids,  the  lachrymal  sue,  the  canmcle,  and  the  aide  of  the  nose. 

This  nerve.  Laving  passed  through  the  optic 
foramen,  proceeds  forwards  and  r  little  outwards  to 
the  globe  of  the  eye,  which  it  enters  on  the  nasal  side  of  its  axis. 
It  then  expands  to  form  the  retina.  The  nerve  is  invested  by  a 
fibrous  coat  derived  from  the  dura  mater.  At  the  optic  foramen 
it  is  surrounded  by  the  tendinous  orig-ins  of  the  recti;  in  the  rest 
of  its  course,  by  loose  fat  and  by  the  ciliary  nerves  and  arteries. 
It  is  pierced  in  itfl  course  through  the  orbit  by  the  aiteria  cen- 
tralis retinae  which  runs  in  the  middle  of  the  nerve  to  the  eyeball. 
Opbthaliiic  This  artery  arises  from  the  internal  carotid.    It 

AnTBur.  ent-ers  the  orbit  through  the  optic  foramen,  out- 

side the  optic  nerve 5  occasionally  through  the  sphenoidal  fissure. 
Its  coiuse  in  the  orbit  is  remarkably  tortuous.  Situated  at  first 
on  the  outer  side  of  the  optic  nerve,  it  soon  crctsses  over  it,  and 
runs  along  the  inner  side  of  the  orbit,  to  inosculate  with  the  in- 
ternal angular  artery  (the  terminal  branch  of  the  facial).  Its 
branches  arise  in  the  following  order: — 

a.  Lachrymal  uHerif. — This  bnindi  proceeds  along  the  outer  wall  of 
the  orbit  to  the  lachrymal  gland.  After  supplying  the  gland,  it  teruii- 
nates  in  the  upper  eyelid.  It  anastomoses  with  thp  deep  temjioral  arte- 
ries, and  with  a  branch  from  the  arteria  meningea  media. 

b.  Supra-orbital  artery. — This  branch  riuis  forwards  with  the  frontal 
nerve  under  the  roof  of  the  orbit,  and  emerges  on  the  forehead  through 
the  supra-orbital  notch.  It  inosculates  chiefly  with  the  supei-ficial  tem- 
poral artery, 

e.  Arteria  centralis  retina. — This  small  branch  enters  the  optic  nerve 
oa  the  outer  aspect,  and  runs  in  the  centra  of  this  nerve  to  the  interior 
of  the  eye. 

d.  Ciliary  arteriea. — These  branches  proceed  tortuously  forwards 
with  the  optic  nerve.  They  vary  froai  twelve  to  fifteen  in  number,  and 
perforate  the  sclerotic  coat  at  the  back  of  the  eye,  to  supply  the  choroid 
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coat  and  the  iris.  They  are  sometimes  called  short  ciliary,  to  difitin- 
gubih  them  fi-om  the  lotig  ciliar^jy  two  in  number,  which  rtm  on  each 
aide  of  the  optic  nerve,  enter  the  sclerotic,  and  extend  horizontally  for- 
wards, one  on  each  side  of  the  iJflobe,  between  the  sclerotic  and  choroid 
coats,  to  the  ciliary  muscle  and  iris.  The  anterior  ciliary  are  branches 
of  the  muscular  arteries,  and  proceed  with  the  tendons  of  the  recti,  and 
enter  the  front  part  of  the  sclerotic  coat.  In  indamuiatiou  of  the  iris 
the  vflsimlar  zone  round  the  cornea  arises  from  enlargement  and  conges- 
tion of  the  anterior  ciliarj'  arteries. 

f.  Ethmoidal  arteries. — Of  these  arteries,  two  in  number,  the  anterior 
and  larger  passes  thraugh  the  anterior  ethmoidal  foiumen  with  the  nasal 
nerve  ;  the  posterior  enters  the  jHwterior  ethmoidal  foramen.  Both  give 
off  anterior  meningeal  branches  to  the  dura  mater,  and  svipply  the  mucous 
membrane  of  the  nose,  and  of  the  ethmoidfJ  cells. 

/.  Muactdar  arteries. — These  are  imceiiaiti  in  their  origin,  and  give 
ofl'  the  anterior  ciliary  branches. 

jr.  Palpebral  artvrieg. — These  branches,  a  «^i/;j'T("or  and  an  inferior 
proceed  from  the  Licbrymal,  uasalj  and  supm-orbital  arteries,  and  ai*e  dis- 
tributed to  theii*  respective  eyelids,  foi-ming  arches  near  the  margin  of  the 
lids  between  the  tiU'suil  cartiUvges  aatl  the  orbiculai-is  pal[X!brai-um. 

fi,  Xasal  artery, — This  branch  may  be  considei-ed  one  of  the  terminal 
divisions  of  the  ophthalmic.  It  letivea  the  orbit  on  the  nasal  side  of  the 
eye  above  the  tendon  of  tho  orbiculains,  and  inosculates  witli  tbe  angular 
artery  (termination  of  the  facial).  It  supphes  the  side  of  the  nose  and 
the  laehi-ymal  sac. 

t.  Frontal  artery. — This  is  the  other  terminal  branch  of  the  oph- 
thalmic. It  emerges  at  the  inner  angle  of  tbe  eye,  ascends,  and  inoscu- 
lates with  the  supra-orbital  artery. 

OpHTHAi-Mic  This  commences  at  the  inner  angle  of  the  eye, 

VwN.  by  a  communication  with  tbe  frontal  and  angular 

veins.  It  runs  haekwarda  above  the  optic  nerve  in  a  straighter 
course  than  tbe  artery,  receives  corresponding  branches,  and  finally 
passes  between  the  two  heads  of  tbe  external  rectus,  to  terminate 
in  the  cavernous  sinus. 

Ophthai-mic  This  small  ganglion  (g,  fig.  40, p.  207 ), of  reddish 

UB  Lknticclak  colour,  and  about  tbe  size  of  a  pin's  bead,  is 
GiHaLioK.  Bituated  at  the  back  part  of  the  orbit,  between  tbe 

optic  nerve  and  the  external  rectus.     It  receives  a  senaort/  branch 
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from  the  nasal  nerve,  which  joins  its  posterior  superior  angle;  a 
motor  branch  (from  the  lower  division  of  the  third),  which  enters 
its  posterior  inferior  angle;  and  it  receives  a  filament  irom  tlie 
Bympathetic  plexus  round  tlie  internal  carotid  artery.  The  gang- 
lion thus  furnished  with  motor,  sensory,  and  sympathetic  roots,  gives 
off  the  short  ciliary  nerves.  They  run  forward  very  tortuously 
with  the  optic  nerve,  pass  through  the  back  of  the  sclerotic  coat, 
where  they  are  joined  by  the  long  ciliary  (from  the  nasal),  and  are 
distributed  to  the  iris  and  the  ciliary  muscle.  Since  the  ciliary 
nerves  derive  their  motor  influence  from  the  third  nerve,  the  iris 
must  lose  its  power  of  contraction  when  this  nerve  is  paralysed. 

Thikd  Nketk,  The  third  nerve,  just  before  it  enters  the  sphe- 

MoToa  Ocuu.  noidal  fissure,  divides  into  two  branches,  both  of 

which  pass  between  the  origins  of  the  external  rectus.  The  upper 
division  has  been  already  traced  into  the  superior  rectus  and 
levator  palpebra.  The  lower  division  supplies  a  branch  to  the 
internal  rectus,  another  to  the  inferior  rectus,  and  then  nms  along 
the  floor  of  the  orbit  to  tlie  inferior  oblique  muscle  (fig.  40). 

What  is  the  result  of  paralysis  of  the  third  nerve?  Falling  of 
the  upper  eyelid  (ptosis),  external  squint,  dilatation  and  immo- 
bility of  the  pupil. 

Sixth  Nehtb,  This  nerve  enters  the  orbit  between  the  origins 

MoTOB  EsTKRNcs.  of  tlifi  extemal  rectus  above  the  ophthalmic  vein, 
and  terminates  in  fine  filaments,  which  arc  exclusively  distributed 
to  the  ocular  surface  of  this  muscle. 

Respecting  the  motor  nerves  in  the  orbit,  observe  that  they  all 
enter  the  ocular  surface  of  the  muscles,  with  the  exception  of  the 
fourth  which  enters  the  orbital  surface  of  the  superior  oblique. 

IjfFBHioH  This  muscle  ariaes  by  a  flat  tendon  from  the 

OnuftUE.  orbital  plate  of  the  superior  maxilla  on  the  outer 

«ide  of  the  lachrymal  groove.  It  runs  outwards  and  backwards  be- 
tween the  orbit  and  the  inferior  rectus,  then  curves  upwards  be- 
tween the  globe  and  the  external  rectus,  and  is  inserted  by  a  broad 
thin  tendon  into  the  outer  and  back  part  of  the  sclerotic,  close  to 
the  tendon  of  the  superior  oblique.  It  is  supplied  by  the  lower 
division  of  the  third  nerve. 
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The  action  of  the  oblique  muscles  of  the  eye 
will  be  understood  if  a  naark  in  the  iris  be  watched 
while  the  head  is  rotated  from  side  to  side  oa  its 
antero-poaterior  axis.  It  will  be  thus  seen  that  the  eye  does  not 
rotate  on  its  antero-posterior  asisj  ae  might  have  been  expected. 
This  ip  due  to  the  oblique  muscles  (the  right  superior  acting  with 
the  left  inferior,  and  vi^e  vfrm)  which  prevent  the  rotation  of  the 
eye  on  its  antero-posterior  axis  during  the  movements  of  the  head. 
In  other  words,  they  keep  the  vertical  meridian  of  the  eye  always 
vertical. 

This  muscle  is  only  a  deeper  part  of  the  orbi- 
cularis palpebrarum.  To  expose  it,  cut  perpen- 
dicularly through  the  middle  of  the  upper  and  lower  lids,  and 
evert  the  inner  halves  toward  the  nose.  After  removing  the 
mucous  membrane,  the  mu^^cle  will  Ije  ficen  arising  from  the 
ridge  of  the  lachrymal  bone.  It  passes  nearly  horizontally  out- 
wards and  divides  into  two  portions,  which  are  inserted  into  the 
upper  and  lower  tarsal  cartilages,  close  to  the  orifices  of  the 
lachrymal  ducts.  It  is  probable  that  the  tensor  tarsi  draws 
backwards  the  open  mouths  of  the  ducts,  so  that  they  may  receive 
the  t«ars  at  the  inner  angle  of  the  eye.  It  ia  supplied  by  a  small 
branch  from  the  faciid  nerve. 

This  18  always  very  small,  and  is  sometimes 
absent.  It  comes  from  the  trunk  of  the  superior 
maxillary  in  the  spheno-maxillary  fossa  (fig.  43), 
enters  the  orbit  through  the  spheno-maxillary  fis- 
sure, and  divides  into  two  branches.  Of  these,one,  the  teviporaly  lies 
in  a  groove  in  the  outer  wall  of  the  orbit,  and  after  sending  a  small 
branch  to  the  lachrymal  nerve  in  the  orbit,  passes  through  a 
foramen  in  the  malar  bone  to  the  temporal  fossa.  It  then  pierces 
the  temporal  aponeurosis  an  inch  above  the  zygoma,  and  supplies 
the  skin  of  the  temple,  joining  frequently  with  the  auriculo- 
temporal branch  of  the  inferior  maxillary.  The  other  branch,  the 
7mdar,  passes  along  the  outer  part  of  the  floor  of  the  orbit^  em- 
bedded in  fat,  and  makes  its  exit  through  a  foramen  in  the  malar 
bone,  to  supply  the  skin  of  the  cheek  (p,  94). 
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To  trace  this  nerve  and  its  branches  we  must  remove  the  outer 
wall  of  the  orbit  as  far  as  the  foramen  rotundum,  bo  as  to  expose 
the  spheno-maxillary  fossa. 

The  fluperior  maxillary  nerve  is  the  second  division  of  the  fifth 
cranial  nerve.     Proceeding  from  the  Gasserian  ganglion  (fig.  43), 


FicUId. 


Cliorrla    tym 
{NUti   .     .     ■ 


BnbmucilJiuT 
gkuglion 


OIAOBAK  OF  THH  SITFXBIOR  KAXUXABT   VBHTS. 

1.  et>lMiio-paUt<ne  gmnglloo.  9.  OUo  gongLion. 

it  leaves  the  skull  through  the  foramen  rotundum,  and  passes  hori- 
zontally forwards  across  the  spheno-maxillary  fossa.  It  then  passes 
into  the  orbit  through  the  apbeno-maxillary  fissure,  eutera  the 
infra-orbital  canal  with  the  corresponding  artery,  and  finally 
emerges  upon  the  face,  through  the  infra-orbital  foramen,  beneath 
the  levator  labii  supcrioris.     The  branches  given  ofiF  are : — 

a.  The  orbital  branch  already  described  (p,  217). 
h.  Two  branches,  whicih  descend   to  the   tpfwno.palatine  ganjlion 
(Meckel's),  situated  in  the  spheno-maxillary  fossa  (p.  220). 


SUPERIOB  MAXILLARY  NERVE. 
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c.  Posterior  dental  branches,  two  in  number.  They  descend  along 
the  back  part  of  the  superior  maxillary  bone.  One  lies  between  the 
peiiosteum  and  the  bone,  and  supijlies  the  gums  and  niucoua  niemhi-ane  ; 
the  other  passes  through  a  foramen  in  company  with  a  small  artei-y,  and 
running  in  an  osaeous  canal  supplies  the  molar  teeth  and  the  antrum ;  it 
gives  off  also  a  small  branch  which  communicates  with  the  anterior  den- 
tal nerve. 

d.  Anterior  dental  branch. — This  is  given  off  just  before  the  nerve 
emerges  from  the  infra-oi'hital  foramen.     It  descends  in  a  special  canal 

Fio.  44. 


la 

HKKP  TTIW  or  THi   SPHBSa-PALATISB   OAKQLtOtr,    AOT)    IT9   CO.VNSCTtON   WfrH   OTRKB 

irKRTBs.    (Aft«r  Hirschfeld.) 


1.  Saparior  nmzQluy  n. 

3.  Spheno-palaUiiegMigllan,  from  the  lower  part 

of  wblob  m  8Mn  proceeding  Uie  pklatiiie 

nerre*. 
S.  Foaterior  anperior  dental  bra. 
i,  SUtb  u.  receiving  two  flloments  from  the 

carotid  plezoa  of  tlie  BympatbsUo  n. 

5.  The  carotid  br.  of  the  Vidian. 

6.  Th«  (raat  petrosal  br.  of  the  Vidian. 

7.  iMiar  petnMal  nerrfl. 

8.  Bxteraal  deap  petrosal  n.,  antting  witb  Umbt 

petruealn. 


O.  Tbe  tn tonal  deep  petroaal  aarve  jolninv  the 
gmA  pptroaal  imnm. 

10.  Fllaiucnt  to  feneatra  ovalle. 

11.  Fllnmont  to  Euitaclilan  tube. 
II.  niameot  to  fencatts  rotunda. 
II.  Ohorda  tTinpanl. 

li.  Infra-orbital  nerve. 

IS.  A.DterIor  df  ntal  n. 

Id.  Junction  of   poaterior  nuil  anterior  dental 

fllamenta. 
17.  OIoeao-pbaiTiiiieal  d.  giTiog  off  tympoolo 

bnoch. 


in  the  anterior  wall  of  the  upper  jaw,  and  divides  into  branches,  which 
distribute  filaments  to  the  indsor,  canine,  and  bicuspid  teeth,  the  mu- 
cous membrane  of  the  antrum  and  the  gums. 
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ePHENO-PALATIKE   GANGLION. 


DutsRcnoM. 


e.  The  terminal  branch,  the  in/ra-orhiial,  was  dissected  ■with  the 
face  (p.  93). 

At  this  stage  of  the  dissection,  make  a  vertical 
incision  rather  on  one  side  of  the  middle  line  of 
the  skull,  to  expose  the  cavity  of  the  nose.  Thus,  hy  searchiug  for 
the  spheno-palatine  foramen,  we  are  enahled  to  expose  the  spheno- 
palatine ganglion.  This  may  be  readily  made  out  by  tracing  the 
terminal  branch  of  the  internal  maxillary  artery  which  comes 
through  the  foramen  into  the  nose.  The  student  should  next  cut 
away  the  thin  plate  of  bone  which  furms  the  inner  boundary  of  the 
palatine  canal.  Then,  by  tracing  upwards  the  branches  contained 
within  the  canal,  he  will  find  the  ganglion. 

SrtiKs-o-PALA-  This  ganglion    is   called,   after   its    discoverer, 

Tuni  Ganquon,  MeckeVs  ganglion.  It  is  about  the  fifth  of  an  inch 
in  diameter.  It  is  situated  in  the  spheno-maxillary  fossa,  imme- 
diately on  the  outer  side  of  the  spheno-palatine  foramen.  Like 
other  ganglia,  it  has  three  roots,  a  sensoryy  from  the  superior 
maxillary  ;  a  rnotor^  fi-om  the  great  petrosal  branch  of  the  facial ; 
and  a  sT/rnpatketic,  from  the  carotid  plexus. 

Its  branches  pass  upwards  to  the  orbit ;  downwards  to  the 
palate ;  inwards  to  the  nose ;  and  backwards  to  the  pharynx,  as 
follows  :— 

a.  Ascending   branches. — These  are   very   small,  and   run   through 

the  spheno-maxillary  fissure  to  be  distributed  to  the  peiiosteum  of  the 
orbit.* 

h.  Descending  brancJiea.^-To  see  these  the  mucous  membrane  must 
be  removed  from  the  back  part  of  the  nose  ;  we  shall  theu  be  able  to 
trace  the  nerves  through  their  bony  canals.  Their  course  is  indicated  by 
their  accompanying  arteries.  They  descend  through  the  palntine  canals, 
and  are  three  in  number.  The  anterior  palatinf  nerve,  tJie  largest,  de- 
scends through  the  posterior  (mlatine  canal  to  the  roof  of  the  mouth,  and 
then  divides  into  branches,  which  run  in  grooves  in  the  hju-d  palate 
nearly  to  the  gums  of  the  incisor  teeth,  where  it  communicates  with  the 


*  Anatomiets  deBcribe  leveral  branches  ascending  from  the  ganglioa,  one  to  joio 
the  sixth  oerT-e,  another  to  j did  the  ophthalmic  gungUon,  ancl,  luBtlf,  some  to  join  the 
optic  nerve  through  the  ciliary  braoeheu. 
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niLso-palatine  nerve.  WitLin  its  canal  it  sends  two  nasal  branches  which 
supply  the  membrane  on  the  middle  and  lower  spongy  bones.  The 
amalier  palatine  descends  in  the  same  canal  with  the  anterior,  or  in  a 
Bmaller  one  of  its  awUf  and  aupplies  the  mucous  membrane  of  the  soft 
palate,  the  tonsil,  and  (*u.x'ording  to  Meckel)  the  levator  piilati  muscle.* 
The  Kctemul  palntliie  may  lje  traced  in  a  special  cunal  down  to  the  soft 
palate,  where  it  terminates  in  bmuchps  to  the  uvula,  the  palate,  and  tonsil. 

c.  Intt'Tual  brauchi's. — These,  three  or  four  in  number,  [Misa  through 
the  apheno-palatine  foramen  to  the  mncoua  membrane  of  the  nose.  To 
see  them  clearly,  the  parta  slioiild  have  Ijeen  stee|>ed  in  dilute  nitric 
acid ;  afterwards,  when  well  washed,  these  minute  filaments  may  he 
recognised  beneath  the  mucous  membi-aue  covering  the  spongy  bones.- 
Tlie  upprr  ntmnl  bi-anches  pass  inwards,  and  are  distributed  on  the  two 
upper  .ipung}'  bouen,  the  ufiper  and  biujk  jiart  of  the  septum  and  the 
posterior  ethmoitlal  cells.  The  nnAo-puiathie  traverses  the  roof  of  the 
nosse,  distributes  bi'anchea  to  the  liack  part  of  the  septum  narium,  and 
then  pi'oceed.s  obliquely  forwardii,  along  the  septum,  to  the  foramen  in- 
ciBi\ijm,  throvigh  which  it  passe«,  and  finally  terminates  in  the  paLite 
l>ehind  the  iucisoi-  lepth  communicating  hei*e  with  the  anterior  palatine 
nerve. 

d.  Posterior  brancfifs. — The  pharynrjml  nerve,  very  small,  comes  off 
from  the  back  of  the  gangUon,  and,  after  passing  through  the  jiterygo- 
palatine  canal  with  ita  con-e-spouding  artery, auppliefl  the  mucoua  membrane 
of  the  hack  of  the  pharynx  and  the  Eustachian  tul.te.  The  Vidian  nerve 
is  the  principal  branch.  It  pitxieeds  backwards  from  ttie  posterior  part 
of  the  ganglion,  through  the  Vidian  aiual.  It  then  traverses  the  fibro- 
cartihige  of  the  foramen  lacenun  medium,  and  divides  into  two  biunches. 
Of  these  two  branche**,  one — the  carotiti — joins  the  sympathetic  plexus 
on  the  outer  side  of  the  interna!  carotid  arteiy;  the  other,  the  great 
petrosal,  enters  the  cranium,  and  runs  beneath  the  Gaseerian  gsinglion 
and  the  duni  mater  in  a  nmall  groove  on  the  anterior  surface  of  the  petrous 
bone  :  it  then  enters  the  hiatuis  Pallopii,  and  joins  the  &icial  nerve  in.  the 
aquseductus  Fallopii. 


•  Accoidinf^  to  Longet  (' AnaL  ot  Physiol,  do  Sjr»time  Nerreux,'  Paris,  184*), 
the  posterior  palatino  n(>rve  supplies  the  IsTutor  paUti  and  the  axygos  uval»  with 
motor  power.  Id  this  riow  of  the  Rnbject  the  nerre  ia  conaidernl  to  be  the  contiuaa- 
tion  or  terminal  br&och  of  the  motor  root  of  the  gaoglioa  :  that,  nnmelj,  derirod  ^m 
the  facial.  This  opinion  is  snpporteil  by  cases  ia  which  the  avala  is  stated  to  hare 
b«eD  drawn  on  one  side  in  consequence  of  paroljais  of  the  oppoute  fecial  nerre. 
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It  would  seem  to  be  more  in  accordance  with  modem  views  to  regard 
the  Vidian  nerve,  not  as  dividing  to  form  the  carotid  and  great  superficial 
peti-osal  branches,  but  rather  as  formed  by  the  junction  of  these  branches. 
In  this  view,  the  Vidian  runa,  not  from,  but  to  the  Bpheno-paktine 
ganglion. 


One  Oakouok. 


The  otic  ganglion  is  situated  on  the  inner  side 

of  the  inferior  maxillary  division  of  the  fifth  ner\-e, 

immediately  below  its  exit  throup;h  the  foramen  ovale   (fig,  44). 

Its  inner  surface  is  in  contact  with  the  circumfleius  palati  muscle 

and  the  cartilage  of  the  Eustachian  tube,  and  immediately  behind 

'it  is  the  middle  meningeal  artery.     It  is  always  small.* 

This  ganglion  has  branches  of  connection  with  other  nerves : 
namely, — a  sensory  from  the  auriculo-temporal  nerve ;  a  Tnotor 
from  the  branch  of  the  inferior  maxillary  which  goes  to  the 
internal  pterygoid  muscle  ;  and  a  m/Vipatheiic  from  the  plexus 
around  the  arteria  meninges  media.  It  communicates  also  with 
the  facial  and  the  glosso-fJoaryngeal  nerves  by  the  lesser  petrosal 
nerve.  This  branch  passes  backwards  either  through  the  tbramen 
ovale  or-the  foramen  spinosum,  or  through  a  small  hole  between 
them,  and  runs  beneath  the  dura  mater  in  a  minute  groove  on 
the  {>et.rou8  bone,  external  to  that  for  the  great  petrosal  nerve. 
Here  it  divides  into  two  filaments,  one  of  which  joins  the  facial 
nerve  in  the  aqufeductus  Fallopii,  the  other  joins  the  tympanic 
branch  of  the  glosso-pharjmgeal.  These  nerves  are  diflScult  to  trace, 
not  only  on  account  of  their  minuteness,  but  because  they  frequently 
nm  in  canals  in  the  temporal  bone. 

The  otic  ganglion  sends  a  branch  forwards  to  the  tensor  palati, 
and  one  backwards  to  the  tensor  tympani. 

•  J.  Arnold.    <  IH«b.  ioang.  in«l.,'  &c.     JltidalbergK,  1826. 
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OAKOLIA   OF  THE   GLOSSO-PHAfiTNGEALi 


DISSECTION   OF  THE  EIGHTH   PAIR   OF  NERVES  AT   THE  BASE 
OF  THE  SKULL. 

In  this  dissection  we  propose  to  examine  the  glosso-pharyngeaU 
pneutnogastric^  and  spinal  accessory  nerves  in  the  jugular  fossa^ 
and  the  ganglia  and  nerves  belonging  to  them  in  this  part  of  their 
course.  These  are  difficult  to  trace,  and  cannot  be  followed  imless 
.the  nerves  have  been  previously  hardened  by  spirit,  and  the  bones 
>ftened  in  acid.  The  next  thing  to  be  done  is  to  remove  the  outer 
wall  of  the  jugidar  fosssa. 

Gijosso-pua-  This  nerve  emerges  from  the  cranium  through  a 

UTNOEAL  Nkeve.  Separate  tube  of  dura  mater,  in  front  of  that  for 
the  other  two  nerves  of  the  eighth  pair.  Looking  at  it  from  the 
interior  of  the  skull,  we  notice  that  it  is  situated  in  front  and 
rather  to  the  inner  side  of  the  jugular  fossa,  where  it  lies  in  a 
groove. 

In  its  passage  through  the  foramen,  the  nerve  presents  two 
enlargements,  termed  the  jugular  and  the  petrous  ganglia. 

The  jugulm' ganglion*  is  found  upon  the  nerve  immediately 
after  its  entrance  into  the  canal  of  the  dura  mater,  and  averages 
about  the  -^'^  of  an  inch  in  length  and  breadth.  It  is  situated  on 
the  outer  side  of  the  nerve,  and  does  not  implicate  all  its  fibres. 
According  to  our  observation,  this  ganglion  is  not  infrequently 
absent. 

The  petroufi  ganglionf  is  situated  upon  the  glosso-pharyngeal 
nerve,  near  the  lower  part  of,  the  jugular  fossa.  It  is  oval,  about 
^  of  an  inch  long,  and  involves  all  the  filaments  of  the  nerve- 
It  is  connected  by  filaments  with  the  pueumogastric  and  sym- 
pathetic nerves,  and  it  gives  off  the  tympanic  nerve.  X  The 
branches  which  connect  this  ganglion  with  the  pneumogastric  are, 
one  to  it^  auricular  branch,  and  a  second  to  the  ganglion  of  the 
root.     It  is  also  connected  with  the  sympathetic  by  a  small  fila- 

*  Muller,  '  Mwiicin.  Zeitong,'  Borlin,  1833.  No  62. 
■f  Andersch,  'Fragm.  Di-aeript.  Nerr.  Cardiac.'  1791. 
I  Tkia  Qorve,  though  cummoaly  cullod  JiicohjKin's,  wu  fulljde*cribcd  b^  AnJersch. 
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meni  from  the  superior  cervical  ganglion.  The  tympanic  nerve 
ascends  through  a  minute  canal  in  the  bony  ridge  which  separates 
the  carotid  from  the  jugular  fossa  to  the  inner  wall  of  the  tym- 
paaum,  where  it  terminates  in  sis  small  filaments.  Of  these  three 
are  branches  of  distribution,  and  three  of  connection  with  other 
nerves.  The  brunches  of  distributioii  are,  one  each  to  the  fenestra 
rotunda  and  the  fenestra  ov'^alis,  and  one  to  the  Eustachifin  tube. 
The  connectivg  bi'anchea  are  two  small  filaments,  which  traverse 
lS  bony  canal  to  join  the  plexus  on  the  outer  side  of  the  carotid 
'artery:  the  second  ascends  in  front  of  the  fenestra  ovalis  and 
joins  the  great  petrosal  nerve  in  the  hiatus  Fallopii;  the  third 
takes  nearly  a  similar  course,  and  under  the  name  of  the  lesser 
petrosal  nerve  proceeds  along  the  front  surface  of  the  purs  petrosa 
to  the  otic  ganglion.  Thus  this  tympanic  liranch  is  distributed 
to  the  mucous  membrane  of  the  tympanum  and  the  Eustachian 
tube,  and  communicates  with  the  spheno-palatine  ganglion  through 
the  great  petrosal  nerve,  and  with  the  otic  ganglion  through  the 
lesser  |x=;trosal. 

PsKHMcioAsTnic         This  nerve  leaves  the  cranium  with  the  nervus 
(Kervk  accessorius  through  a  common  canal  in  the  dura 

mater,  behind  that  for  the  glosso-pharyngeal.  At  its  entrance 
into  the  canal,  it  is  composed  of  a  number  of  separate  filaments 
which  are  soon  collected  into  a  single  trunk.  In  the  jugular 
foramen,  the  nerve  presents  a  ganglionic  enlargement,  called  the 
giinf/lion  of  the  rout  of  the  pneumogastrie.  This  ganglion* 
is  atHJut  4-  of  an  inch  ia  length.  It  is  connected  by  filaments 
with  the  sympathetic  through  the  superior  cervical  ganglion,  with 
the  petrous  ganglion  of  the  glosso-jjbaryngea!,  with  the  facial,  and 
with  the  spinal  accessory  by  one  or  two  branches.  It  gives  off  the 
ouiucular  branch^t  v?hich  is  distributed  to  the  pinna  of  the  ear. 
This  branch  shortly  after  its  origin  is  joined  by  a  branch  from 
the  glosso-pharyngeal,  and  enters  a  minute  foramen  in  the  jugular 
fossa  near  the  styloid  process.  It  then  proceeds  through  a  canal 
in  the  bone,  crosses  the  aquceductiis  Fallopii,  and  passes  to  the 

•  Arnold,  •  Der  Kopftheil  den  V«get,  Nerveu  Sjatems.'    Heidelbeig,  1831. 
f  Arnold's  nerre. 
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outside  of  the  head  through  the  fissure  between  the  mastoid 
process  and  the  meatus  auditorius  externus.  It  is  distributed  to 
the  skin  of  the  auricle  and  commuBicutes  with  the  posterior 
auricular  branch  of  the  facial  nerve. 

Facul  Neuve  "^^^  facial  nerve  is  contained  within  the  meatus 

w  TUB  auditorius  interniis^  together  with   the   auditory 

Tbmporal  BoNii.  nerve.  At  the  bottom  of  the  meatua  the  two 
nerves  are  connected  by  one  or  more  filaments.  The  facial  nerve 
then  enters  the  aquieductus  P'allopii.  This  is  a  tortuous  canal 
in    the   substance  of  the  temporal  bone,  and  tei'minates  at  the 

Fro.  46. 


1 .  Tb«  chorda  tjrmpAnr. 
3.  The  RenicQlaie  gungllon 
of  tke  hcial  nerrr. 

3.  The  gnat  pctroMl  ncrre. 

4.  Tb«  leawr  petrcMl  iwrre 

IjInC  over  tht  tenior 
tTrnpiiiil. 


i^^ 


.;i»ii' 


fi.  The  ezteni4l  p«troMl 
nerve  commaaicatliig 
with  the  •3'mpetbetlc 
plMO*  on  the  «ul«Ti» 
meBlogea  moilU  (6). 

7.  The  GaaerUa  g&ngUon. 


THB  GENICULATE   OiXOUQH   OF  THK   FACIAL   NEKTK,   ASD    ITS   COKKICTIOAS  WITH   THE 

OTKBa  XB&TBS.    (From  Bidder.) 

stylo-mastoid  foramen.  The  nerve  proceeds  from  the  meatus  in- 
ternus  for  a  short  distance  outwards,  where  it  presents  a  ganglionic 
enlargement ;  it  then  makes  a  sudden  bend  backwards  along  the 
inner  wall  of  the  tympanum  above  the  fenestra  ovalis,  and  histly, 
curving  downwards  along-  the  back  of  the  tympanum,  it  leaves 
tlie  skull  through  the  stylo-mastoid  foramen.  Its  branches  in 
the  temporal  bone  are  : — 

a.  Coramunieating  filaments  with  the  auditory  ncfve,  in  the  meatus 
auditorius  iutemus. 

b.  The  greJit  petrosal  nerve,  which  runs  to  the  8[)heuo-pnIatine  gang- 
lion.    (Fig.  46.  3.) 
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e.  The  lesaer  petrosal  nerve,  which  runs  to  the  otic  ganglion 
(Fig.  46.  4.) 

d.  The  external  petrosal,  which  connects  the  facial  nerve  with  the 
sympathetic  plexits  around  the  middle  meningeal  artery.      (Fig.  46.  5.) 

e.  The  nerve  to  the  Stapediiu  mupcle,  which  runs  in  tie  pyramid, 
(Fig.  46.  4.) 

/.  The  chorda  tympani,  which  joins  the  submaxillary  ganglion. 

The  chorda  tyvipanl  ia  given  off  from  the  facial  nerve  before 
its  exit  from  the  gtylo-mastoid  foramen.  It  anceuds  a  short 
distance  in  a  bony  canal  at  the  back  of  the  tympanum,  and  enters 
that  cavity  below  the  pyramid,  close  to  the  menabrana  tympani. 
It  runs  forward,  ensheathed  in  mucous  membrane,,  throuji^h  the 
tympanum,  between  the  handle  of  the  malleus  and  the  hmg  process 
of  the  incuij,  to  the  ant«n-iiir  part  of  tliiit  cavity.  It  then  traverse.** 
a  special  bony  canal/  and  emerges  from  the  tympamuu  external 
to  the  fisBura  Glaseri.  It  subsequently  joins  the  lower  border  of 
the  gustatory  nerve  at  an  acute  angle,  and  proceeds  to  the  sub- 
maxillary ganglion.  It  is  said  to  supply  the  laxator  tympani 
mudole.f 

CoiTtsB  OF  In-  '^^  internal  carotid  takes  a  very  tortuous 
TSftWAL  Cabotid  coiu-se  through  the  base  of  the  skull  before  it 
THHocoH  BiSE  uF  reaches  the  brain.  It  makes  no  less  than  four 
curves.  It  first  curves  forwards  and  inwards 
through  the  carotid  canal  of  the  temporal  bone ;  it  makes  a  second 
curve  upwards  through  the  cartilage  in  the  foramen  lacerum 
medium;  it  then  makes  a  third  curve  forwards  on  the  side  of  the 
body  of  the  sphenoid  ;  and,  lastly,  a  fourth  curve  upwards  on  the 
inner  side  of  the  anterior  clinoid  process,  after  which  it  enters  the 
cranial  cavity,  gives  off  the  ophthalmic,  and  divides  into  the  an- 
terior cerebral,  the  middle  cerebral,  and  the  posterior  communi- 
cating arteries. 

The  internal  carotid  is  accompanied  in  the  csirotid  canal  by 
the  cranial  branch  of  the  superior  cervical  ganglion  of  the  sympa- 
thetic, described  p.  115.     Its  poeition  on  the  inner  wall  of  the 

•  Cimttl  of  Huguier. 

f  This  \»  probttMj  not  muscular,  but  lignrueutousia  »lruc(are. 
Q  2 
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cavernous  sinus,  and  the  nervous  pfeiuses  upon  it  are  described  ( 
p.  16. 

In  the  carotid  C4kDn{  tlie  artery  gives  ofl'a  aiuali  linmchtothe  masta 
cells  and  the  tynipamim. 

At  this  stage  of  the  dissection  we  may  conveniently  trace  tl 
aot^rior  divisions  of  the  two  upper  cervical  nerves. 

Srsoccmxii.  The   anterior  division  of  the  first  eervical  { 

Nkbte.  euboccipifol  nerve  desicends!  in  front  of  the  tram 

verse  process  of  the  atlas  to  form  a  loop  with  the  second  cervia 
nerve.  It  lies  beneath  the  vertebral  artery,  ou  the  inner  side  ( 
the  rectus  capitis  lateralis  to  which  it  gives  a  branch;  and  froi 
its  ioop  of  communication  with  the  second  nerve,  it  gives  branch* 
to  the  recti  antici  muscles.  This  nerve  is  connected  by  filameni 
with  the  superior  cervical  ganglion  of  the  sympathetic,  with  th 
hypoglossal  and  the  pneumogastric  nerves. 

Sbooku  CrRvi-  The  anterior  division  of  this  nerve -emerges  hi 

cAL  Neutk.  tween  the  arches  of  the  atlas  and  axis,  and  pass* 

l^etween  the  vertebral  artery  and  the  intertrau.^verse  muscle,  i 
front  of  which  it  sub-divides  into  an  ascending  branch  which  joiu 
the  first  cervical  nerve,  and  a  descending,  which  joins  the  thiu 
cervical  nerve.  i 


BISSECTION   OF  THE  NOSE. 


Presuming  that  the  dissector  is  familiar  with  the  bones  cona 
posing  the  skeleton  of  the  nose,  we  shall  now  describe,  1.  Th 
nasal  cartihiges;  2.  Tiie  general  tigure  and  arrangement  of  th 
nasal  cavities;  S.  The  membrane  which  lines  them;  and,  4.  Th 
distribution  of  the  olfactory  nerves. 

Cartilages  oy  The  framework  of  the  external  nose  is  formed 

THsNom.  on  each  side,  by  two  lateral  cartilages;    and   b 

one  in  the  centre,  which  completes  the  sei>tum  between  the  nasa 
fossje. 

The  lateral  cartilar/i's  nre  termed,  respectively,  upper  an< 
lower.    The  upper,  triaiigidar  in  shape,  is  connected,  superiorly,  t 
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the  margin  of  the  nasal  and  superior  maxillary  bones ;  anteriorly  to 
the  cartilage  of  the  septum,  and,  inferior ly,  to  the  lower  cartilage 
by  means  of  a  tough  fihroiis  membrane.  The  lower  is  elongated, 
and  curved  upou  itself  iu  such  a  way  as  to  form  not  only  half  the 
apex  but  the  lateral  boundary  of  the  external  opening  of  the  nostrils. 
Superiorly,  it  is  connected  by  fibrous  membrane  to  the  upper 
cartilage;  internally,  it  is  in  contact  with  its  fellow  of  the  opposite 
side,  forming  the  upper  part  of  the  columna  nasi ;  posteriorly,  it  ia 
attached  by  fibrous  tissue  to  the  superior  maxillary  bone :  in  this 
tissue,  at  the  base  of  the  ala,  are  usually  found  two  or  three 
nodules  of  cartilage,  called  cartlktgines  st^sanioulsie.  By  their 
elasticity  these  several  cartilages  keep  the  nostrils  continually 
open,  and  restore  them  to  their  ordinary  size  whenever  they  have 
been  expanded  by  muscular  action. 

The  cartilage  uf  the  septum  is  placed  perpendicularly  in  the 
middle  line :  it  may  lean  a  little,  howevea-,  to  one  side  or  the 
other,  and  in  some  instances  it  is  perforated,  so  that  the  two  nasal 
cavities  communicate  with  each  other.  The  cartilage  is  smooth 
and  flat,  and  its  outline  is  nearly  triangular.  The  posterior  border 
is  received  into  a  groove  in  the  perpendicular  plate  of  the  eth- 
moid :  the  anterior  border  is  much  thicker  than  the  rest  of  the 
septum,,  and  is  connected,  superiorly,  with  the  uasal  ljM>nes,  and  on 
either  side  with  the  lateral  cartilages.  Tire  inferior  border  is 
attached  to  the  vomer  and  the  median  ridge  at  the  junction  of  the 
palatine  processes  of  the  superior  maxillne. 

The  muscles  moving  the  nasal  cartilages  have  been  described 
with  the  dissection  of  the  face  (p.  82), 

Imteriouof  a  vertical  section  should  be  made  through  the 

TUB  NosB.  right  nasal  cavity»  a  little  on  the  same  side  of  the 

middle  line,  to  expose  the  partly  buny  and  partly  cartilaginous 
partition  of  the  nasal  cavities  (eeptuni  narium).  Each  nasal 
fossa  is  narrower  above  than  below.  The  greatest  per{>endicular 
depth  of  each  fossa  is  about  the  centre ;  from  this  point  the  depth 
gradually  lessens  towards  the  anterior  and  the  posterior  openings 
of  the  nose.  Laterally,  each  fossa  is  very  narrow  in  consequence 
of  the  projection  of  the  Kpongy  bones  towards  the  septum :  this 
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narrowness  ia  the  transverse  direction  explains  the  rapidity  with 
which  swelling-  of  the  lining^  membrane  from  a  simple  cold 
obstructs  the  passage  of  air. 

BouvDABiKs  The  nasal  fossop  are   bounded  by  the  following 

OF  Nasal  Fosa.E.  bones  : — sj/pmor/jc,  by  the  nasal,  the  nasal  spine 
of  the  frontal,  the  cribriform  plate  of  the  ethmoid,  and  the  body  of 
the  sphenoid  ;  inferiwlyj  by  the  horizontal  platen  of  the  superior 
maxillary  and  palate  bones;  intenially,  is  the  smooth  and  flat 
septum  formed  by  the  perpendicular  plate  of  the  ethmoid,  the 
ridge  formed  by  the  two  nasal  bones,  the  vomer,  the  septal  car- 
tilage, also  by  the  nasal  spine  of  the  fronta!,  the  rostrum  of  the 
sphenoid,  and  the  median  ridge  of  the  superior  maxillary  and 
palate  bones  ;  extemaUt/y  by  the  superior  maxillary,  the  lachrymal, 
the  ethmoid,  the  palate,  the  inferior  turbinated  bone,  and  the 
internal  pterygoid  plate  of  the  sphenoid. 

Mkattsbs  of  The  outer  wall  of  each  nasal  cavity  is  divided 

THsNoBK  by  the  tiirbiuated  bones  into  three  compartments 

— mfiatuaea — of  unequal  size  ;  and  in  these  are  orifices  leading  to 
air-cells — mnuses — in  the  sphenoid,  ethmoid,  frontal,  and  superior 
maxillary  bones.  Esvch  of  these  compartments  should  be  separately 
examined. 

a.  The  superior  menttie  is  the  smallest  of  the  three,  and  does 
not  extend  beyond  the  posterinr  h;df  of  the  wall  of  the  nose.  The 
posterior  ethmoidal  and  sphenoidal  cells  open  into  it.  The 
ppheno-jjalatine  foramen  is  covered  by  the  mucous  membrane. 

b.  The  Tfildiife  meatua  is  larger  than  the  superior.  At  its  an- 
terior part  a  long  narrow  passage  {infitiidibulum^  nearly  hidden 
by  a  fold  of  membrane,  leads  upwards  to  the  frontal  and  the 
anterior  ethmoidal  cells.  About  the  middJe  a  small  opening  leads 
into  the  antrum  of  the  superior  maxilla:  this  opening  in  the  dry 
bone  is  large  and  irregular,  but  in  the  recent  state  it  is  reduced 
nearly  to  the  size  of  a  crow-quill  by  raucous  membrane,  so  that  a 
very  little  swelling  of  the  membrane  is  sufficient  to  close  the  orifice 
entirely. 

Notice  that  the  orifices  of  the  frontal  and  ethmoid  cells  are 
BO  disposed  that  their  secretion  will  pass  away  easily  into  the  nose. 
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But  tliia  is  not  the  case  with  the  maxillary  cells,  to  empty  wbicli 
th«  head  must  Ije  inclined  on  one  side.  To  see  all  these  openings 
the  respective  turbinated  bones  must  be  raised. 

c.  The  inferior  tneatus  extends  nearly  along  the  whole  length  of 
the  outer  wall  of  the  nose.  By  raising  the  lower  turbinated  bone, 
we  observe,  towards  the  front  of  the  meatus,  the  termination  of 
the  nasal  duct,  through  which  the  tears  pass  down  from  the 
lachrymal  sac  into  the  nose.  This  sac  and  duct  can  now  be  con- 
veniently examined. 

Lachbtical  Sic  The  lachrymal  sac  and  nasal  duct  constitute 
AND  Nasai.  Dl-ct.  the  passage  through  which  the  tears  are  conveyed 
from  the  btchrymal  ducts  into  the  nose  (p.  81).  The  lachrymal 
sac  occupies  the  groove  on  the  nasal  side  of  the  orbit.  The  upper 
end  is  round  and  closed;  the  lower  gradually  contracts  into  the 
nasal  duct,  and  opens  into  the  inferior  meatus.  The  sac  is  com- 
posed of  a  strong  tibrous  and  elastic  tissue,  which  adheres  very 
closely  to  the  bone,  and  is  lined  by  mucous  membrane.  Its  front 
surface  is  covered  by  the  tendo  oculi  and  the  fascia  proceeding 
from  it. 

The  nasal  duct  is  from  half  to  three-quarters  of  an  inch  in 
'  lengtli,  an<i  is  directed  downwards,  backwards,  and  a  little  out- 
wards. Its  termination  is  guarded  by  a  valvular  fold  of  mucous 
membrane  ;  consequently,  when  air  is  blown  into  the  na«al  passages 
while  the  nostrils  are  closed,  the  lachrymal  sac  does  not  become 
distended.  The  lachrymal  sac  and  the  nasal  duct  are  lined  with 
ciliated  epithelium,  and  the  canaliciili  with  the  s(juamous  variety. 

Behind  the  inferior  turbinated  bone  is  the  opening  of  the 
Eustachian  tube  (p.  186).  Into  this,  aa  well  as  into  the  naeal  duct, 
we  ought  to  practise  the  introduction  of  a  probe.  The  chief  diffi- 
culty is  to  prevent  the  probe  from  slipping  into  tlie  cul-de-sac 
between  the  tube  and  the  back  of  the  pharynx. 

MrcocsoR  "^^'^  membrane  lines  the  cavities  of  the  nose 

ScRMBttmRUM  and    the   air-cells    communicating   with   it,   and 

(JIbxuhanb.*  adheres  very  firmly  to  the  periosteum.     Its  con- 


*  Scbno»i«r. '  De  eatorrhia.'    Wittenbet:g,  1660. 
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tinuity  may  be  traced  into  the  pharynx,  into  the  various  einiises, 
into  the  orbits  through  tlie  nasal  ducts,  and  into  the  tympana  and 
mastoid  cells  through  the  Eustachian  tulies.  At  the  lower  b<jrder 
of  the  turbinated  bones  it  is  disposed  in  thick  and  loose  folda.j 
The  membrane  varies  in  thicknes-s  and  vascularity  in  different 
parts  of  the  ua^jal  cavities.  Upon  the  lower  half  of  tlie  septum 
and  the  inferior  turbinated  bones,  it  is  much  thicker  than  elsewhere, 
owin^  to  a  fine  plexus  of  arteries  and  veins  in  the  submucous 
tissue.  In  the  sinuses  the  mucous  membrane  is  thinner,  less 
vascular,  and  closely  adherent  to  the  periosteum. 

The  great  vascularity  of  the  mucous  membrane  nuses  the 
temperature  of  the  inspired  air,  and  pours  out  a  copious  secretion 
which  prevents  the  membrane  from  becoming  too  dry. 

The  mucous  membrane  of  the  nasal  cavities  is  not  lined 
throughout  by  the  same  kind  of  epithelium.  Near  the  nostrils 
the  mucous  membrane  is  furnished  with  papillae,  with  a  squamous 
epithelium  like  the  skin,  and  a  few  small  hairs  (vibrissiv).  In 
the  lower  part  of  the  nose — nameiy,  along  the  respiratory  tract  and 
in  the  sinuses — the  epithelium  is  columnar  and  ciliated ;  but  in 
the  true  olfactory  region — that  is,  upon  the  superior  and  middle 
turbinated  bones  and  the  upper  half  of  the  septum — the  epithe- 
lium is  columnar,  but  not  ciliated.  In  this  region  the  mucous 
membrane  is  extremely  vascular,  thick,  and  studded  with  simple 
mucous  glands.  The  columnar  epithelial  cells  taper  off  at  their 
deep  ends  into  fine  processes.  Lying  between  these  processes  are 
fusiform  cells,  with  central  well-defined  nuclei,  to  which  the  name 
of  olfactory  cells  has  been  given ;  and  it  is  probable  that  the 
attenuated  prwesses  which  pass  inwards  from  these  cells  are  in 
direct  connection  with  the  terminal  fibrils  of  the  olfactory 
nerves. 

The  arteries  of  the  nasal  cavities  are  derived  from  the  an- 
terior and  posterior  ethmoidal  branches  of  the  opththalmic,  and 
from  the  nasal  branch  of  the  internal  maxillary,  which  enters 
the  nose  through  the  spheno-palatine  foramen.  The  external  nose 
is  supplied  by  the  nasal  branch  of  the  ophthalmic  (p,  215),  the 
axteriu  lateralis  nasi,  the  angular,  and  the  artery  of  the  septum. 
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The  veins  of  the  nose  correspond  with  the  arteries.  They 
coiumuuicate  with  the  veins  within  the  craniiun  through  tlie 
foramina  in  the  cribriform  plate  of  the  ethmoid  bone ;  also 
through  the  ophthalmic  vein  and  the  cavernous  sinus.  These  com- 
nximications  explain  the  relief  frequently  afforded  by  haemorrhage 
from  the  nose  in  cases  of  cerebral  congestion. 

The  mucous  membrane  of  the  nose  is  supplied  with  sensory 
nerves  by  the  fifth  pair.  Thus,  its  roof  is  supplied  with  filaments 
from  the  external  branch  of  the  nasal  nerve,  and  from  the  Vidian  ; 
its  outer  wall,  by  filaments  from  the  superior  nasal  branches  of 
the  spheno-palatine  ganglion,  from  the  nasal,  from  the  inner  branch 
of  the  anterior  dental,  and  from  the  inferior  nasal  branches  of  the 
large  palatine  nerve ;  its  aeptumy  by  the  s<:'ptal  branch  of  the 
nasal  nerve,  by  the  nasal  branches  of  the  spheno-palatine  ganglion, 
by  the  naso-palatine,  and  by  the  Vidian ;  its  Jlooi\  hy  tlie  naso- 
palatine, and  the  inferior  nasal  branches  of  the  large  palatine  nerve. 
OiFAcrofiT  The    olfactory   nerves,   proceeding    from    each 

Nertks.  olfactory  bulb,  in  number  about  twenty  on  each 

Bide,  pass  through  the  foramina  in  the  cribriform  plate  of  the 
ethmoid  Ixme.  In  its  passage  each  nerve  is  invested  with  a  coat 
derived  from  the  dura  mater.  They  are  arranged  into  an  inner, 
a  middle,  and  an  outer  set.  The  inner,  which  are  the  largest, 
traverse  the  grooves  in  the  upper  third  of  the  septum.  The 
Tnidille  ramify  on  the  roof  of  the  noee.  The  auter  pass  tlirough 
grooves  in  the  upper  and  middle  turbinated  bones  and  the  os 
planum  of  the  ethmoid. 

The  nerves  descend  between  the  mucous  membrane  and  the 
periosteum,  and  break  up  into  filaments  which  communicate  freely 
with  one  another,  and  form  minute  plexuses  with  small  elongated 
intervals.  Microscopically,  the  filaments  diflfer  from  the  other 
cerebral  nerves,  in  containing  no  white  substance  of  Schwann,  and 
in  being  pale,  finely  granular,  and  nucleated. 
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DISSECTION   OF  THE  MUSCLES  OF  THE  BACK. 


Those  muscles  of  the  bnck — namely,  the  trapezius,  latissimm'] 
dorsi,  levator  anguli  scapuhf.  and  rhomboidei — which  are  concerned 
in  the  movementa  of  the  upper  extremity,  will  be  examined  in  the 
dissection  of  the  arm.  These,  therefore,  having  been  removed,  we 
prcKjeed  to  examine  two  muscles,  named,  from  their  appearance, 
s&rrail,  which  extend  from  the  spine  to  the  ribs. 

Serratos  Pos-  This  muscle  is  situated  beneath  the  rhomboidei. 

TICT.TS  SuraaioR.  If-  jg  a  thin  flat  muscle  and  arises  from  the 
lower  part  of  the  ligamentum  nuchae,*  from  the  spines  of  the  last 
cervical,  and  two  or  three  upper  dorgal  vertebrae,  by  a  theet-like 
aponeurosis  which  makes  up  nearly  half  the  muscle :  the  fibres  run 
obliquely  downwards  and  outwards,  and  are  maeiied  by  four  fleshy 
slips  into  the  second,  third,  fourth,  and  fifth  ribs  beyond  their 
angles.  Its  action  is  to  raise  these  ribs,  and  therefore  to  assist  in 
inspiration. 

Skbiiatts  Pos-  This  muscle  is  situated  beneath  the  latissimua 

Ticxrs  Infbhiob.  donsi.  It  arises  from  the  spines  of  the  two  last 
dorsal  and  two  upper  lumbar  vertehrfe  by  means  of  the  lumbar 
aponeuroais.  It  ascends  obliquely  outwards,  and  is  iiiaeried  by 
four  fleshy  slips  into  the  four  lower  ribs,  external  to  their  angles. 
Its  action  is  to  pull  down  these  ribs,  and  therefore  to  assist  ixi* 
expiration  The  posterior  serrati  muscles  are  supplied  by  the 
posterior  divisions  of  the  spinal  nerves. 

Vkhtkboal  The    thin    aponeurosis    which    separates    the 

Apokeubosu.  muscles  of  the  upper  extremity  from  those  of  the 

back  is  called  wrtehral  (tponeurosi^.  Supeiiorly,  it  is  continued 
l)eneath  the  serratus  posticus  superior ;  inferiorly,  it  binds  down 
the   muscles  contained    in    the  vertebral  groove,    by  stretching 

*  The  lignmeatam  Diichsc  \a  a  rudime'iit  of  the  grt^at  cliistic  ligament  of  quadra- 
peJs  (termed  the  pack  wax)  which  aupporte  the  weight  of  the  head.  It  proceeds  from 
the  spine  of  ih©  occiput  to  lb«  spines  of  all  the  een-ical  vertebrse  except  the  atla*; 
otherwise  it  would  interfere  with  the  free  rotitioo  of  the  head. 
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tCTOn  from  the  ppinous  processes  to  the  angles  of  the  ribs:  it  is 
also  connected  below  with  the  aponeurosis  of  the  latissimue  dorsi 
and  the  serratus  inferior. 

This   aponeurosis  consists   of  three   layers,  of 

wliich  only  the  posterior  layer  can  now  l>e  seen  ; 
the  other  two  being  demonstrated  in  the  dissection  of  the  abdonainal 
muscles.  The  posterior  or  superficial  layer  is  attached  to  the  crest 
of  the  ilium,  to  the  spinous  processes  of  all  the  lower  dorsal, 
lumbar,  and  aacral  vertebrae ;  it  forms  a  sheath  for  the  erector 
epinse,  and  serves  for  the  attachment  of  the  latissimus  dorsi,  and 
the  serratus  posticus  inferior. 

The  serratus  posticus  sivperior  must  now  be  reflected  from  its 
origin,  and  turned  outwards  to  expose  the  foUowing  muscle. 

This  arises  from  the  spines  of  tlie  five  or  six 

upper  dor?iil  and  the  last  cervical  vertebrae,  and 
from  the  lower  half  of  the  ligamentum  niichte.  The  fibres  ascend 
and  divide  into  two  portions,  named,  according  to  their  respective 
insertions,  spleniue  capitis  and  splenius  colli. 

a.  The  spleniuB  capitis  is  inserted  into  the  mastoid  process, 
and  into  the  outer  part  of  the  superior  curved  line  of  the  occipital 
hone,  t>eneath  the  stemo-mastoid. 

b.  The  8plenivs  colli  is  inserted  by  tendinous  slips  into  the 
posterior  tubercles  of  the  transverse  processes  of  the  upper  three 
cervical  vertebra?.  The  spleuius  is  supplied  by  the  posterior 
divisions  of  the  spinal  nerves. 

The  actian  of  the  splcnius,  taken  as  a  whole,  is  to  draw  the 
head  and  the  upper  cervical  vertebrae  towards  its  own  side  :  so  far, 
it  co-operates  with  the  opposite  stern o-raastoid  muscle.  WTien 
the  splenii  of  opposite  sides  contract,  they  extend  the  cervical 
portion  of  the  spine,  and  keep  the  head  erect.  The  permanent 
contraction  of  a  single  splenius  may  occasion  wry  neck.  It  is 
^necessary  to  be  aware  of  this,  otherwise  one  might  suppose  the 
opposite  stemo-mastoid  to  be  affected,  considering  that  the  ap- 
pearance of  the  distortion  is  alike  in  either  case. 

The  splenius  and  serratus  posticus  inferior  are 
to  be  detached  from  their  origins.     After  reflect- 
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iug  the  lumbar  fascia  from  its  iutenial  attachment^  the  erector 
apinae  is  exposed. 

KuKcTOH  The  mass  of  muscle  which  occupies  the  vertebral 

Spw-k-  groove  on  either  side  of  the  spine,  is,  collectively, 

called  erector  spina',  since  it  counteracts  the  tendency  of  the  trunk 
to  fall  forwards.  Observe  that  it  is  thickest  and  strongest  at  that 
part  of  the  spine  where  it  has  the  greatest  weight  to  support — 
namely,  in  the  lumbar  region ;  and  that  its  thickness  gradually 
decreases  towards  the  top  of  tlie  spin*. 

It  arises  by  tendinous  fibres  from  the  posterior  fifth  of  the 
crest  of  the  ilium^  the  lower  part  and  back  of  the  sacrum,  and 
the  spines  of  tlie  lumbar  vertebrae.  From  this  extensive  origin 
the  muscular  fibres  ascend,  at  first  as  a  i>ing}e  mass.  Near  the 
last  rib,  this  mass  divides  into  two  ;  an  outer,  called  the  sacro- 
lumbalis',  an  inner,  the  Umf/issimvs  dorsL  Therie  two  portiona 
should  be  followed  up  the  back:  and  there  is  no  diflSculty  in 
doing  so,  because  the  division  is  indicated  by  a  longitudinal  groove, 
in  which  we  observe  the  cutaneous  branches  of  the  intercostal 
vesaela  and  nerves. 

Sacbo-  Tracing  the  aacro-lwmbaiis  upwards,  we  find 

LtticBAua.  that  it  t-erminatee  in  a  sei'ies  of  teudoQft  which  are 

iiieei'ted  into  the  angles  of  the  six  lower  ribs. 

MD8CU1.DS  By   turning   outwards   the   sacro-lumbalis,  we 

AccEssoBius.  observe  that  it  is  continued  upwardts  under  the 

name  of  tymscidus  accesaorlus  ad  scuyro-lumbalem.  This  arises 
by  a  series  of  tendons  from  the  angles  of  the  seven  or  eight  b»wer 
ribs,  internal  to  the  preceding,  and  is  InseHed  into  the  angles  of 
the  five  or  six  upper  riba. 

Ckkticalis  This  i&  the  cervical  continuation  of  the  mus- 

AscxKDEws.  cuius   accessorius.      It  arises  by   tendinous  slips 

from  the  four  or  five  upper  ribs,  and  is  inserted  into  the  transverse 
processes  of  the  fourth,  fifth  and  sixth  cervical  vertebrae. 

LoNoissmus  The  longissimus  dorsi  (the  inner  portion  of  the 

•tto^*"-  erector  spince)   terminates  in  tendons  which  are 

hiserted,  internally,  into  the  tubercles  *  at  the  root  of  the  transverse 

•  CiiUeU  '  ttnapopbjpwB'  by  Professor  Owen, 
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processes  of  the  lumbar  vertebrae,  also  into  the  transverse  processes 
of  all  the  dorsal  vertebra*,  and,  externfilly,  into  the  greater  nnraber 
of  the  ribs  (varying  from  eight  to  eleven)  between  their  tuliercles 
and  angles,  and,  lower  down,  into  the  hunbar  fascia,  and  into  the 
transverse  processes  of  the  lumbar  vertebrse. 

Tkakstmesalis  This  is  the  cervical  continuation  of  the  longissi- 

Couj.  mus  dorsi.     It  arises  by  tendinous  slips  from  the 

transverse  processes  of  the  second,  third,  fourth,  fifth,  and  wixth 
dorsal  vertebrae,  and  is  inserted  into  the  posterior  tubei'cles  of  the 
transverse  processes  of  the  four  or  five  lower  cervical  vertebrae 
except  the  last. 

TttACHELo-  This  muscle,  situated  on  the  inner  side  of  the 

MASTOID.  preceding,   is   the   internal   continuation   of  the 

long^ssimus  dorsi  to  the  cranium.  It  arises  from  the  transverse 
processes  of  the  tliree  or  four  upper  dorsal,  and  the  articular  pro- 
cesses of  the  three  or  four  lower  cervical  vertebrte,  and  is  inserted 
by  a  flat  tendon  into  the  back  part  of  the  mastoid  process  beneath 
the  splenius.* 


•  Those  who  nre  fumiliAr  with  the  InuiHcetidiititttl  Donjonclatare  of  the  vertebrate 
akel«ton  will  undersUnd  from  thc^  followiDg  quotation  the  ptaa  upon  which  the 
musolefl  of  the  back  are  arranirod  : — 

'The  muscles  of  the  bark  are  either  longitadiosl  or  obltqne  ;  that  is,  they  wtLer 
paas  Tprtically  downwards  from  spinous  prooosa  to  spinous  process,  from  diapnphjiii 
t/>  diapophvsis,  from  rib  to  rib  (pleurapophyses),  &c.,  or  they  pxteml  obliquely  from 
diapophysis  to  spine,  or  from  diapophytds  to  pluurapophysis.  &c. 

•The  erector  spinac  ia  compoeed  of  two  planew  of  longitudinal  fibres  aggregated 
-together,  below,  to  form  one  Rinas  at  their  point  of  origin,  from  the  ipines  and  pos- 
terior snr&ce  of  the  sacrum,  from  the  eacro-iliac  Jignment.  nod  from  the  posterior 
third  of  th>>  iliac  crest.  It  divides  into  two  portions,  the  sacro-Iumbidis  and  the 
longisslmus  dorsi. 

'The  former,  arising  from  the  iliac  crest,  or  from  the  pleurapophTsi.t  (rib)  of  the 
fint  sacral  vertebra,  is  inserted  by  short  flat  tendons  into  (1)  the  apices  of  the  stunted 
lumbar  ribs,  close  to  the  tendinous  origins  of  the  transrersalisattdominis;  (3)  the 
angles  of  the  eight  or  nine  inferior  dorsal  ribs  ;  (3)  it  is  inserted,  throngh  the  medium 
of  the  musculns  acce-ssorius,  into  the  angles  of  the  remaining  enperior  ribs,  and  into 
the  long  and  ooi'asionnllv  distinut  pteuropophysial  oloment  of  the  serenth  cerrical 
vert.ebra;  and  (4)  through  tbe  medium  of  the  cen-icalis  ascetideos,  into  the  plour- 
apophysinl  elements  of  the  third,  fonrth,  fifth,  and  sixth  cervical  vertebrte.  In  other 
words,  ( he  muscular  fibres  extend  from  rib  to  rib,  from  the  tRcmm  to  the  third  cervical 
Terttbra. 
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Spinalis  Dqbsi. 


CuMPLBXCa. 


This  is  a  long  narrow  muscle,  situated  close  to 
the  spines  of  the  dorsal  vertebr£e,  and  apparently 
a  part  of  the  longiasimus  dorsi ;  it  is  by  some  ctmsidered  the  inner- 
most cohimn  of  the  erector  spinic.  It  arises  by  tendinous  slips 
from  t]ie  spines  of  the  two  lower  dorsal  and  two  upper  lumbar 
vertebra?,  and  is  iiise'^ed  by  little  tendons  into  the  spines  of  the 
six  or  eight  upper  dorsal  vertebrae.. 

The  muscles  of  the  spine  hitherto  examined  are  all  longitudinal 
in  their  direction..  We  now  come  to  a  series  which  run  obliquely 
from  the  transverse  to  the  spinous  processes  of  the  vertebra;.  And 
first  of  the  complexus. 

This  powerful  muscle  arises  from  the  transverse 
processes  of  the  six  or  seven  upper  dorsal  and  the 
last  cervical  vertebrajj  also  from  the  articular  processes  of  four  or 
five  cervical  vertebrae.  It  is  innerted  between  the  two  curved 
lines  of  the  occ-iput,  near  the  vertical  crest.  In  the  centre  of  tlie 
muscle  there  is  generally  a  tendinous  intersection.  The  muscle  is 
perforated  by  the  posterior  branches  of  the  second  (the  great  occi- 
pital), third,  and  fourth  cervical  nerves.  It  is  chiefly  supplied  by 
the  great  occipital  nerve.  Its  action  is  to  maintain  the  head 
erect. 

Cut  transversely  tbroiigh  the  middle  of  the  complexus,  and 
reflect  it  to  see  the  arteria  cervicalis- profunda  (p.  69),  and  the 
posterior  branches  of  the  cervical  nerves. 

Tbaxstxhso-  This  is  the  moss  of  muscle  which  lies  in  the 

spiNAua.  vertebral  groove  after  the  reflection"  of  the  com- 

plexus and  the  erector  spinae.     It  consists  of  a  series  of  fibres 
which  extend  &om  the  transverse  and  articular  processes  to  the 

'The  loagiBsimm  doni,  situated  nearer  the  •tpinn  than  th^  «Aoro-lTnnbalii,  is  in- 
icrted  (1)  into  the  nietApophjsi«l  »piDd  of  cho  lumbjir  diapophyses ;  (2)  icto  the 
diapophyses  of  all  the  iloraal  vertebrw,  near  the  origin  of  tho  leratoree  coitamm ; 
(3)  through  the  mediam  of  the  transTerexliii  colli  into  the  diiipopbys«'S  of  the  lecond, 
third,  fourth,  fifth,  and  sixth  cerrical  rcrtel>r»;  and  (4)  through  the  modium  of  the 
tr&cholo-mastoid  into  the  mastoid  process,  or  the  only  element  of  a  transverse  process 
possessed  by  tbo  p<iriet&l  vertebra.  In  othf^  vorda,  its  llbree  extend  from  diapophyais 
tu  dinpophjsia,  from  the  sncrum,  npvBrde,  to  the  parietal  vertebta.' — '  Homulogiea  o£ 
the  Uuraau  Skel<  ton,'  by  H.  Co«)t«,  p.  7&< 
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spinous  processes  of  the  dorsal  and  cervical  vertebrae,  and  is  for 
convenience  divided  into  the  semispmulia  ilorai  and  semispinalis 
colli. 

o.  The  semispinalis  dorsi  arises  from  the  transverse  processes 
of  the  dorsal  vertebrue,  from  the  sixth  to  the  tenth,  and  is  inserted 
into  the  spines  of  the  four  upper  dorsal  and  the  two  or  three  lower 
cervical  vertebrae- 

b.  The  stmi spinalis  colli  lies  beneath  the  complcrus  and  arises 
from  the  transverse  processes  of  the  6ve  or  six  upper  dorsal  ver- 
tebrse,  and  the  articular  processes  of  the  four  lower  cervical,  and 
is  inserted  into  the  spines  of  the  axis  and  the  three  or  four 
succeeding  vertebra?,  that  into  the  axis  being  the  most  fleshy 
fasciculus. 

Now  reflect  part  of  the  semispinalis  dorsi  in  order  to  expose 
the  imdtijtilns  spiiiep.  This  may  l>e  considered  a  part  of  the 
preceding  muscle,  since  its  fixed  points  and  the  direction  of  its 
ftbres  are  the  same.  It  consists  of  a  series  of  little  muscles  which 
extend  between  the  spines  and  transverse  processes  of  the  vertebrse 
from  the  sacrum  to  the  second  cervical  vertebra.  Those  in  the 
lumbar  region  are  the  largest.  Thej  arise  by  tendinous  slips  from 
the  transverse  processes  in  the  sacral  and  dorsal  region,  and  from 
the  articular  processes  in  the  lumbar  and  cervical  region.  They 
all  ascend  obliquely,  and  are  inserted  into  the  {^pines  and  laminae 
of  all  the  vertebrae  excepting  the  atlas.  It  should  be  observed 
that  their  fibres  are  not  of  uniform  length;  some  extend  only  from 
vertebra  to  vertebra,  while  others  extend  lietween  one,  two,  or 
even  three  vertebrae. 

Beneath  the  multitidus  spinie,  in  the  dorsal  region  of  the  spine 
only,  are  eleven  flat  muscleg,  called  roiatores  spinas.  They  arise 
from  the  upper  part  of  the  transverse  processes,  and  are  inserted 
into  the  lower  border  of  the  laminie  of  the  vertebra  above.  These 
muscles  form  but  a  part  of  the  mtdtifidus  spintc. 

The  action  of  the  preceding  muscles  is,  not  only  to  assist  in 
maintaining  the  trunk  erect,  but  to  incline  and  rotate  the  spine 
to  one  or  the  other  side.  They  are  all  supplied  by  the  posterior 
branches  of  the  spinal  nerves. 
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The&e  small  muscles  arise  from  the  apices  of  the 
transverse  processes  of  the  seventh  cervical  and 
the  eleven  upper  dorsal  vertebrae,  and  are  inserted  into  the  rib 
below.  The  direction  of  their  fibres  corresponds  with  that  of  the 
outer  layer  of  the  intercostal  muscles.  They  are  muscles  of  in- 
spiration. 

These  muscles  extend  lietween  the  spines  of 
contiguous  vertebrae.  They  are  arranged  in  pairs, 
and  only  exist  in  those  parts  of  the  vertebral  column  which  are  the 
most  movable.  In  the  cervical  region  they  pass  between  the 
spines  of  the  six  lower  cervical  vertebne.  In  the  dorsal  they  are 
found  between  the  spines  of  the  first  and  second,  and  between 
those  of  the  eleventh  and  twelfth  dorsal  vertebrae.  They  are  also 
found  more  or  less  distinctly  between  the  spines  of  the  lumbar 
vertebrse. 

iNTKiiTnAss-  These  muscles  extend  between  the  transverse 

vERSALBs.  processes  in  the  cervical  and  lumbar  regions.     In 

the  neck  they  are  arranged  in  pairs,  like  the  interspinales,  and  the 
cjorresponding  cervical  nerve  neparates  one  from  the  other.  In  the 
lumbar  region  they  are  four  in  numlier,  and  are  arranged  also  in 
pairs. 

We  have  next  to  examine  the  muscles  concerned  in  the  move- 
ments of  the  head  upon  the  first  and  second  cervical  vertebrae. 
(Fig.  47.) 

Rectts  Capitis  This  is  a  largely  developed  interspinal  muscle. 
Posticus  Major.  It  anses  by  a  small  tendon  from  the  well-marked 
spine  of  the  second  cervical  vertebra,  and,  expanding  confiiderably, 
is  itise^rted  below  the  superior  curved  ridge  of  the  occipital  bone. 
These  recti  muscles,  as  they  ascend,  one  on  each  side,  to  their  in- 
sertions, diverge  and  leave  an  interval  l>etweeQ  them  in  which  are 
fotmd  the  recti  capitis  postici  minores. 

Recttb  Capitis  This  18  also  an  interspinal  muscle,  but  smaller 
PosTjccs  MtsoE.  than  the  preceding.  Arising  from  the  posterior 
tubercle  of  the  first  vertebra,  it  expands  as  it  ascends,  and  is  in- 
seiied  into  the  occipital  bone  between  the  inferior  curved  ridge 
and   the   foramen   magnum.     The   action  of  the  two  preceding 
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muscles  is  to  raise  the  head.  They  are  sripplied  with  nerves  frnm 
the  posterior  branch  of  the  sub-occipital. 

OBLiQuna  This  arises  from  the  spine  of  the  second  cer- 

ImrgnioK.  vical  vertebra,  and  is  insstied  into  the  transverse 

process  of  the  first.  Its  action  is  to  rotate  the  first  upon  the 
second  vertebra :  in  other  words,  to  turn  the  head  round  to  the 
same  side.     It  is  supplied  with  a  nerve  by  the  great  occipital 

Fiu.  17. 
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OKAWIMO  FBOIC   NATCBX   OF  TSB   StTBOCCIPITAL  TBIANOLB. 

1  ud  7.  OmnpIeTtu.  3.  Hectuii  cap.  ponticiu  minor,  it.  Rectni  cap.  postlcng  m&jor.  4.  ObtiqniK 
Inferior,  i.  Sterno-iaaitokl.  6.  Semliplaali*  roUl.  8.  Obliqnoi  superior.  10.  Spleoloa. 
11.  Trachelo-nuutoUl.  12.  Great  occipital  nerTc  18,  Occipital  artery  glrtng  off  Ita  doMmidlng 
tmuioh— tlie  pritkeept  eervieU,  14.  SaboodpitAt  nerre.  15.  Ttilrd  oerriuaj  dbto  (poatarior 
tanmch). 

(posterior  division  of  the  second  cervical)  which  curves  up  under 
its  lower  border. 

OBuatros  This  muscle  aan^es  from  the  transverse  process 

8in>xBioK.  of  the  atlas,  and,  ascending  obliquely  inwards,  is 

inaeiied  in  the  interval  between  the  curved  ridges  of  the  occipital 
bone.     Its  action  is  to  draw  the  occiput  towards  the  spine. 
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SoBoccipiTAi-  Observe  that  the  ohliqui  (superior  and  inferior) 

TniAiroLB.  and  tlie  rectus  capitis  posticus  major  form  what 

ia  called  the  suboccipital  triangle.  The  outer  side  is  formed 
by  the  ohliquus  superior;  the  inner,  by  the  rectus  capitis  pos- 
ticus major;  the  lower,  by  the  ohliquus  inferior.  Within  this 
triangle  may  be  seen  the  arch  of  the  atlas,  and  the  vertebral  artery 
lying  in  a  groove  on  its  upper  surface.  Between  the  artery  and 
the  bone  appears  the  posterior  division  of  the  suljoccipitai  nerve, 
which  here  sends  branches  to  the  recti  postici,  the  obliqui,  and  the 
complexus :  that  is  to  say,  it  supplies  the  muscles  whicti  form  the 
triangle,  and  the  complexufi  that  covers  it, 

Rectits  Capitis         This  small  muscle  extends   between  the  trans- 
Latbhalib.  verse  process  of  the  first  vertebra  and  the  eminen- 

tia  jugularis  of  the  occiput ;  but,  since  this  eminence  is  the  trans- 
verse pH"ocesa  of  the  occipital  vertebra,  the  muscle  .should  be 
considered  as  an  intertransverse  one.  Its  nerve  comes  from  the 
anterior  division  of  the  sub-occipital. 

Nbhtes  of  thb  The  posterior  branches  of   the    spinal    nerves 

Baci.  supply  the  muscles  and  skin  of  the  back.     They 

pass  backwards  between  the  transverse  processes  of  the  vertebrte, 
and  divide  int*  external  and  interval  branches.  The  general 
plan  upon  which  these  nerves  are  arranged  is  the  same  throughout 
the  whole  length  of  the  spine  ;  but  since  there  are  certain  peculi- 
arities deserving  of  notice  in  particular  situations,  we  must  examine 
each  region  separately. 

Ckrtica:.  The  posterior  division  of  the  first  cervical  nerve 

Rboiok.  (the  suboccipital)  passes  lictween  the  arch  of  the 

atlas  and  the  vertebral  artery,  and  divides  into  branches  which 
supply  the  recti  and  obliqui  muscles  concerned  in  the  movement 
of  the  head.  It  also  sends  downwards  a  loop  to  communicate  with 
the  second  cervical  nerve.  It  sometimes  gives  off  a  cutaneous 
branch  which  accompanies  the  occipital  artery,  and  is  distributed 
to  the  skin  of  the  back  of  the  scalp. 

The  posterior  branch  (the  great  occipitiil)  of  the  second  cervical 
nerve  is  the  largest  of  tlie  series,  and  emerges  between  the  arches 
of  the  atlas  and  axis.      It  turns  upwards   beneath   the    inferior 
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oblique  muscle,  passes  throug^h  the  eomplexus,  and  runs  with  the 
occipital  artery  to  the  back  of  the  scalp. 

The  posterior  divisions  of  the  six  lower  cervical  nerves  divide 
into  exteimal  and  internal  branches.  The  external  are  emallj  and 
terminate  in  the  aplenius,  and  the  continuation  of  the  erector 
spinae — ^Wz.,  the  trachelo-maatoid^  the  transversalis  colli,  and  the 
cervicalis  ascendens.  The  internal,  by  far  the  larger,  proceed 
towards  the  spines  of  the  vertebrae;  those  of  the  third,  fourth, 
and  fifth  lie  between  the  complexus  and  the  Bemispioalis,'  and 
aft.er  supplying  t he  muscles  termioat*  in  the  skin;  those  of  the 
sixth,  seventh,  and  eighth  lie  between  the  semispioalis  and  the 
multifidus  spinas,  to  which  they  are  distributed. 
DoBSJUL  The  posterior  divisions  of  the  spinal  nerves  in 

"Of-  this  region  come  out  between  the  transverse  pro- 

cesses and  the  tendons  attached  to  them.  They  soon  divide  into 
external  and  internal  branches.  The  exie}^nal  pass  ohlicpiely  over 
the  levatores  costarum,  between  the  sacro-lumbalis  and  the  longis- 
simns  dorsi ;  and  suc^jessively  increase  in  size  from  above  down- 
wards. The  upper  six  terminate  in  the  erector  spinae  and  the 
levatores  costarum  ;  the  rest,  after  supplying  these  muscles,  pass  ' 
through  the  latissimus  dorsi,  and  become  the  cutaneous  nerves  of  the 
back.  The  internal  successively  decrease  in  size  from  above  down- 
wards. They  run  towards  the  spine  between  the  semispinalis  dorsi 
and  the  multifidus  spinse.  The  upper  six,  after  giving  branches  to 
the  muscles,  perforate  the  trapezius  and  become  cutaneous  nerves. 
The  lower  ones  terminate  in  the  muscles  of  the  vertebral  groove. 

LuKHAB  The  general  arrangement  of  the  ner\'es  in  this 

^*«"ox.  region  resembles  that  of  the  dorsal.     Their  exter- 

nal branches,  after  supplying  the  erector  spina?,  become  cutaneouB 
and  terminate  in  the  skin  over  the  buttock.  The  internal  bi-anches 
supply  the  multitidus  spinae. 

The  posterior  divisions  of  the  spinal  nerves  in 
this  region  are  small.     With  the  exception  of  the 

*  Thn  posterior  brnnch4>s  of  the  second,  third,  and  foarch  nurrM  are  generally  cod- 
llr«ted,  beneath  tUi^  complexus,  by  branches  in  the  form  of  loops.  ThiacooatitutMlbv 
p06t«nijr  cerricnL  plexus  of  some  anatomiHts. 
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last,  they  come  out  of  the  spinal  canal  through  the  foranvina  in 
the  hack  of  the  sacrum.  The  upper  two  or  three  divide  into 
extfi-rnal  and  internal  branches.  The  internal  terminate  in  the 
multifidus  spince;  the  external  become  cutaneous  and  supply  the 
skin  of  the  jjluteal  region.  The  last  two  sacral  nerves  proceed, 
withont  dividing,  to  the  integument. 

The  coccygeal  nerve  is  exceedingly  small,  and,  after  joining  a 
small  branch  from  the  last  sacral,  terminates  in  the  skin.* 

Artesim  or  The  arteries  which  supply   the  back  are:  — 1, 

TBB  Back.  Smalt    branches    ■from  •  the   occipital ;    2.  Small 

branches  from  the  vertebml  ^  3.  The  deep  cervical ;  4.  The  pos- 
terior branches  of  the  intercostal  and  lumbar  arteries. 

The  occipital  artery  furnishes  several  small  branches  to  the 
muscles  at  the  back  of  the  neck  ;  one,  larger  than  the  rest,  the 
arterin  prlnceps  c^-i'viois,  descends  beneath  the  comjilexiis,  and 
generally  inosculates  with  the  deep  cervical  artery,  and  with  small 
branches  from  the  vertebral. 

The  vertdn'al  artei'y  runs  along  the  groove  in  the  arch  of  the 
atlas,  and^  before  perforating  the  posterior  occipito-attantoid  liga- 
ment to  enter  the  skull,  distributes  small  branches  to  the  adjacent 
muscles. 

The  deep  eervicai  artery  is  the  posterior  branch  of  the  first 
intercostal  artery  (from  the  subclavian).  It  patises  backwards 
between  the  transverse  process  of  the  last  cervical  vertebra  and 
the  first  rib:  it  then  ascends  between  the  complexus  and  the 
semispinalia  colli,  and  anastomoses  with  the  princepa  cervicis. 

The  posterior  branches  of  the  intercostal  and  lumbar  arteries 
accompany  the  corresponding  nerves,  and  are  in  all  respects  similar 
to  them  in  distribation-  Each  sends  a  small  branch  into  the 
spinal  canal  (iniTrLspinftl)^  and  small  branches  to  the  vertebra. 

The  veins  correspond  to  the  arteries. 
PnjE-v8BTKBRAL         Wc   have,   lastly,   to   examine    three   muscles 
Mrsa.M.  situated  in  front  of  the  spine:  namely,  the  longus 

colli,  the  rectus  capitis   anticus   major,  and   the   rectus   capitis 

*  Tbe  brftncbing  of  t!ie  poi<t<>rior  diTisions  of  the  B«TerKl  rpm&l  nerves  has  been 
a«nrately  described  by  Ellis,  '  Mod.  Gaaette."  Feb.  10,  1843. 
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anticua  minor.  In  oi-der  to  have  a  complete  view  of  the  two  latter, 
a  special  dissection  should  be  made,  before  the  head  is  removed 
from  the  first  vertebra. 

This  muscle  is  situated  in  front  of  the  spine, 
and  extends  from  the  third  dorsal  to  the  first 
cervical  vertebra.  For  convenience  of  description  it  is  divided 
into  three  sets  of  fibres,  of  which  one  extends  longitudinally  from 
the  body  of  one  vertebra  to  that  of  another ;  the  two  others  extend 
ohltqruily  between  the  transverse  processes  and  the  bodies  of  the 
vertebrie. 

The  longitudinal  portion  of  the  muscle  arises  from  the  bodies 
of  the  two  or  three  upper  dorsal  and  the  three  lower  cervical 
vertebrie,  and  is  inserted  into  the  bodies  of  the  second,  third  and 
fourth  cervical  vertebrae. 

The  superior  obli-que  portion,  arising  from  the  anterior 
tubercles  of  the  transverse  processes  of  the  third,  fourth,  and 
fifth  cervical  vertebrse,  ascends  inwards,  and  is  inaerted  into 
the  front  part  or  body  of  the  first  cen'ical  vertebra.  The  in- 
ferior oblique  portion  proceeds  from  the  btidiea  of  the  three 
upper  dorsal  vertebrae,  and  is  insert^  into  the  transverse  pro- 
cesses of  the  fifth  and  sixth  cervical  vertebrae.  The  action  of 
this  muscle,  taken  as  a  whole,  must  be  to  bend  the  cervical  region 
of  the  epine.  Its  nerves  come  from  the  cervical  and  brachial 
plexuses. 

Kectus  Capitm  Thi«  muscle  arises  from  the  anterior  tubercles 

Aktjcub  Major.  of  the  transverse  processes  of  the  third,  fourth, 
fifth,  and  sixth  cervical  vertebra?,  and  is  inserted  into  th« 
basilar  process  of  the  occipital  bone,  in  front  of  the  foramen 
magnum. 

RBtrri*  Cafitis  This  muscle  arises  from  the  root  of  the  trans- 
AKTicui  Mwoa.  verse  process  of  the  first  cervical  vertebra,  and  is 
itiserted  into  the  basilar  prt»ce^  of  the  occipital  bone,  nearer  to 
the  foramen  magnum  than  the  preceding  mus<.'le.  The  action 
of  the  recti  muscles  is  to  bend  the  head  forwards.  They  are 
supplied  with  nerves  from  the  anterior  division  of  the  sub- 
occipital. 
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The  vertebrie  are  connected  by  their  intervertebral  fibro-carti- 
lagep,  by  Itgamenta  in  front  of  and  behind  their  bodies,  and  by 
ligiiments  which  extend  between  their  arches  and  their  spines. 
Their  articular  processes  have  capsular  ligaments  and  synovial 
membranes. 

This  is  a  strong  Imnd  of  longitudinal  fibres 
which  extends  along  the  front  of  the  bodies  of  the 
the  axis  to  the  sacrum.  The  fibres  are  not  all  of 
Tlie  more  superficial  extend  from  one  vertebra  to 
fifth  below  it ;  tbose  a  little  deeper  pass  from  one 
vertebra  to  the  second  or  third  below  it;  while  the  deepest  of  all 
preceed  from  vertebra  to  vertebra.  The  ligament  becomes  broa<ler 
and  stronger  in  proportion  to  the  size  of  the  vertebrae.  By  making 
transverf^e  incisions  through  it  in  diiferent  situations,  we  observe 
that  its  fibres  are  more  firmly  adherent  to  the  intervertebral 
cartilages,  and  to  the  borders  of  the  vertebrae,  than  to  the  middle 
of  the  bones. 

PosTitstott  Com-  This  extends  longfitudinally,  in  a  similar  manner 
MOH  LinAMKST.  ^o  the  ciuterior  common  ligament,  along  the 
posterior  surface  of  the  bodies  of  the  vertebrae,  from  the  axis  to 
the  sacrum,  and  sends  up  a  prolongation  to  the  anterior  border 
of  the  foramen  magnum  continuous  with  the  apparatus  liga- 
mentosus. 

iNTBiisprNous  These  hands  of  ligamentous  fibres  fill  up  the 

LioAMKsTs.  intervals  between   the  spines  of  the   dorsal  and 

lumbar  vertebrae.  They  are  the  most  marked  in  the  lumbar 
region.  Those  fibres  which  connect  the  apices  of  the  spines, 
Ixjing  stronger  than  the  rest,  are  described  as  separate  ligaments 
under  the  name  of  supr'n^spiTWUS.  Their  use  is  to  limit  the 
flexion  of  the  apine. 
LioAMENTs  These  are  called,  on  account  of  their  colour, 

ligamenta  sidijlava. — To  obtain  a  good  view 
of  them,  the  arches  of  the  vertebras  should  be 
removed  with  a  saw.       They   pass   between  the 
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arches  of  the  eontiguouB  vertebrae,  from  the  axis  to  the  sacrum ; 
none  existing  between  the  occiput  and  the  atlas,  or  between  the 
athia  and  axis.  They  are  composed  of  yellow  elastic  tissue,  the 
fibres  being  arranged  vertically,  and  their  strength  iucreasea  with 
the  size  of  the  vertebrae.  This  elasticity  answers  a  double  pur- 
pose: it  not  only  permits  the  spine  to  bend  forwards,  but  materi- 
ally assiatti  in  restoring  it  to  its  curve  of  rest.  The)'  economise 
muscular  force,  like  the  Jigamentum  nuchse  in  animals. 

Z.vTKJiTEKr»-  This  substance,  placed   between   the  bodies  of 

DEAL  FiBuo-  the  vertebrte,  is  by  far  tlie  strongest  bond  of  eon- 

cABTiiAos.  nectiou  between  them,  and  fulfils  most  important 

purposes  in  the  met-hauism  of  the  spine.  Its  peculiar  structure  is 
adapted  to  break  shocks,  and  to  render  the  spine  flexible  and 
resilient.  To  see  the  structure  of  an  intervertebral  fibro-t-artikge, 
a  horizontal  section  must  Jje  made  through  it.  It  is  firm  and 
resisting  near  the  circumference,  but  soft  and  pulpy  towards  the 
centre.  The  circumferential  jKirtiuii  is  composed  of  concentric 
iayera  of  fibro-cartilage,  placed  vertically.  These  layers  are 
attached  by  their  edges  to  the  vertebrae;  they  gradually  decrease 
in  number  from  the  circumference  towards  the  centre,  and  the 
iuterstices  between  them  are  filled  by  soft  pulpy  tissue.  The 
central  portion  is  eomposed  almost  entirely  of  this  pulpy  tissue; 
and  it  bulges  when  no  longer  under  pressure.  Thus  the  bodies 
of  the  vertebrae,  in  their  motions  upon  each  other,  revolve  upon 
an  elastic  cushion  tightly  girt  all  round  by  bands  of  fibrous  tissue. 
These  motions  are  regulated  by  the  articular  processes. 

Dissect  an  inter rertebral  substance  layer  after  layer  in  front, 
and  you  will  find  that  the  circumferential  fibrL's  extend  ohllqitely 
between  the  vertebrae,  crossing  each  other  like  the  branches  of  the 
letter  X. 

The  thickness  of  the  intervertebral  cartilages  ia  not  the  same 
in  front  and  behind.  It  is  this  difference  in  their  thickneas,  more 
than  that  in  the  bodies  of  the  vertebrae,  which  produces  the  several 
curves  of  the  spine.  In  the  lumbar  and  cervical  regions  they  are 
tliicker  in  front;  in  the  dorsal  region,  behind. 

The  Btructui-e  of  the  intervertebral  cartilages  explains  the  woll-known 
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fact  that  a  mtm  becomes  shorter  after  standing  for  some  hours ;  and  tbat 
he  regairiii  his  ii-siial  height  nfter  rest.  The  difference  between  the  morn- 
ing and  evening  stature  amounts  to  more  than  half  an  inch. 

It  al.so  explain.s  the  fact  that  a  permanent  lateral  curvatui-e  of  the 
spine  may  be  produced  (especially  in  the  young)  by  the  habitual  practice 
of  leauLng  to  this  or  that  side.  Experience  pi-oves  that  the  cause  of  late- 
ral cmrvatune  dejjends  inon^  frequently  upon  some  alteration  in  the  struo- 
ture  of  the  fibro-cartilagea  than  upon  tbe  bones.  Fi-oui  an  examination 
of  the  boiJies  of  one  hundred  and  thirty-four  individuals  with  nooked 
spines,  it  was  concluded  that,  in  two-thirtls,  the  bones  were  perfectly 
healthy  ;  that  the  moat  frefjHont  cause  of  curvature  resi*led  in  the  iuver- 
tebral  substances,  these  being,  on  the  concave  side  of  the  curve,  almost 
abaorljed,  and,  on  the  convex  aide,  preternj^turally  develoj>ed.  As  might 
be  expected  in  these  cases,  the  musclew  on  the  convex  sido  become 
lengthened,  and  degenerate  in  structm-e.* 

LioAMEKTcu  This  ligament  is  a  thin  fibrous  septum  inter- 

NccttJE.  mingled  with  elastic  tissue,  which  extends  from 

the  spinous  processes  of  the  sir  lower  cervical  vertebrae  to  the 
external  occipital  protuberance.  It  forms  an  intermuscular  septum 
down  the  hack  of  the  neck,  uud  may  be  rt-garded  as  the  continua- 
tiou  upwards  of  the  siipra-spiiious  ligament. 

CapsVlab  Each  joint  between  the  articular  proceBses  has 

laisA.'MNTs.  a  capsular   ligament  and  a  synovial  membrane. 

The  surfaces  of  the  hones  are  crusted  mth  cartilage. 

liTTBBTBANB-  These  are  thin  bands  of  fibres  which  pass  be- 

vBKSG  LiQAHEifTs.  tweeu  the  transverse  processed  of  the  vertebne. 
They  are  rudimentary  in  the  cervical  region,  and  are  sometimes 
absent. 

MoTBKBHTs  o»  Tfaough  but  little  movement  is  permitted  be- 

THK  SpiKfc  tween  any  two  vertebrae  (the  atlas  and  axis  ex- 

cepted), yet  the  collective  motion  between  them  all  is  considerable. 
The  spine  can  be  bent  forwards,  backwards,  or  on  either  side ;  it 
also  admita  of  slight  rotation.  In  consequence  of  the  elasticity 
of  the  intervertebral  cartilages  and  the  ligamenta  subflava,  it 
returns  spontaneously  to  its  natural  curve  of  rest  like  an  elastic 
bow.     Its  mobility  is  greatest  in  the  cervical  region,  on  account  of 

*  On  tbii  Buhject  see  'Uildubnudt'a  &aatomie,'  B.  ii.  >.  156. 
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*the  thickness  of  the  fibro-cartilages,  the  small  size  of  the  vertebrsp, 
the  oblique  direction  of  their  articulations,  and,  above  all,  t-lie 
horizontal  position  and  the  shortness  of  their  spines.  In  the 
doj-sil  rec;ian  there  is  very  little  mobility,  on  account  of  the 
vertical  direction  of  the  articular  processes,  and  the  manner  in 
which  the  arches  and  the  spines  overlap  t'ach  other.  In  the 
lumbar  region^  the  spine  again  becomes  more  movable,  on  account 
of  the  thickness  of  the  intervertebral  cartilages,  and  the  horizontal 
direction  of  the  spinous  processes. 

LioAMBNTs BB-  '^^'^  occiput  is  connected   to  the  atlas  by  an 

TWTKN  TKK  Occt-  anteri&r  occipito-ailantoid  ligament  which  passes 
from  the  foramen  magnum  to  the  front  arch  of 
the  atlas.  The  thickest  part  of  this  is  in  the 
middle.  A  posterior  occipito-atlantoid  ligament  extends  in  a 
similar  manner  from  the  posterior  border  of  the  foramen  magnum 
to  the  posterior  arch  of  the  atlai^.  It  is  thin  and,  superiorly,  be- 
comes blended  with  the  dura  mater,  and  ie  pierced  by  the  vertebral 
artery  and  the  suboccipital  nerve.  Between  the  condyles  of  the 
occipital  bone  and  the  atlas,  there  is  on  each  side  a  capsular 
ligament. 

The  movements  which  take  place  between  the  occipital  bone 
and  the  atlas  are  flexion  and  extension,  as  in  nodding  forwards 
and  backwards ;  and  lateral  movement^  as  in  inclining  the  head 
sideways. 

These  are  the  most  important ;  and  to  see  them, 
the  spinal  canal  must  be  exposed  by  removing  the 
arches  of  the  upper  cervical  vertebrae,  and  the 
posterior  common  ligament,  which  is  here  very 
thick  and  strong.  It  descends  from  the  basilar  process  of  the 
occipital  bone  over  the  odontoid  and  transverse  ligaments,  and  is 
called  the  occipito-axold  liffametU  or  the  apparatus  li<ja- 
mento»ua  colli, 

OooKToiB  OB  The  odontoid  or  check  ligaments  (fig,  48)  are 

CiiiK:KLioAMe>rrs.  two  very  Strong  ligaments  which  proceed  from 
the  sides  of  the  odontoid  process  to  the  tubercles  on  the  inner 
sides  of  the  condyles  of  the  occiput,     Their  use  is  to  limit  the 
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rotation  of  the  head.  Atkird  or  middle  odontoid  ligament  passes 
from  the  apex  of  the  odontoid,  process  to  the  margin  of  the 
foramen  magnum.  It  ia  Bometimes  cJiUed  ihe  IbjaincidiLm,  sus- 
penaonum. 

The  odontoid  process  of  the  axis  forms  a  pivot 
upon  which  the  head  and  atlas  rotate.     The  most 
important  ligament  is  the  transverse  (fig.  48).   It 
paiwes  hehiud  the  odontoid  process,  and  is  attached 
to  the  tubercles  on  the  inner  sides  of  the  articular  processes  of  the 
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atlas.  From  the  centre  of  this  ligament  a  few  fibres  pass  upwards, 
to  be  attached  to  the  basilar  process,  and  some  downwards  to  the 
body  of  the  axis,  giving  it  a  cruciform  appearance.  Thus  it  forms 
with  the  atlas  a  ring,  into  which  the  odontoid  process  is  received. 
If  this  transverse  ligament  he  divided,  we  observe  that  the  odon- 
toid process  is  covered  with  cartilage  in  front  and  behind,  and  is 
provided  with  two  synovial  membranes. 

The  anterior  arch  of  the  atlas  is  connected  to  the  body  of  the 
axis  by  the  anterMr  atlanto-cixoul  ligament ;  posteriorly,  the  two 
arches  are  conaected  by  the  posterior  atlanio-axoid  ligament. 
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All  the  ribs,  with  the  exception  of  the  first  and 
the  two  laat,  are  articulated  with  the  bodies  of  two 
vertebrae,,  and  with  the  transveree  processes  (fig.  49). 

The  Lead  of  each  rib  presents  two  articular  surfaces,  correspond- 
ing to  the  bodies  of  two  vertebrae.  There  are.  two  distinct  articu- 
labions,  each  provided  with  a  separate  synovial  membrane.  The 
ligaments  are: — 1.  An  auterior,  which  connects  the  head  of  t)ie 
rib  with  the  vertebrae,  and  with  the  intervening  fibro-cartilage: 
this,  on  account  of  the  divergence  of  its  fibres,  is  called  the  stel- 
late ligament  (fig.  50).  2.  An  inter-articular,  which  proceeds 
from  the  head  of  the  rib  to  the  intervertebral  cartilage. 

Fio.  49. 
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1.  The  anterior  ooito-cenlral  llgAiaeul. 
8.  Tlut  iuteroseens,  or  middle  ooaCo-cnntvcna 
ligament. 


3.  The  poalcrior  OMlo-lrantverBe  liKiiinent, 

4.  The  aj. aorlal  mcmlraua  between  the  rib  aiirl 

tbo  body  of  tlto  venebni. 


The  tubercle  of  the  rib  articulates  with  the  transverse  process. 
This  articulation  has  a  capsular  and  synovial  membrane,  and  is 
secured  by  the  following  ligaments: — 1.  The  posterior  costo- 
transverae  passes  from  the  apex  of  the  transverse  procees  to  the 
summit  of  the  tubercle  of  the  rib.  2.  The  imiddle  coeto-trana- 
verse  connects  the  neck  of  the  rib  to  the  front  surface  of  the 
transverse  process.  3.  The  superior  coato-iransi'erse  ascends  horn 
the  neck  of  the  rib  to  the  lower  border  of  the  transverse  process 
above  it  (fig.  50), 
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The  head  of  the  first  rib  articulates  with  a  single  vertebra. 
The  eleventh  and  twelfth   ribs  articulate  each   with  a   single 
vertebra,  and.  are  not  connected  to  the  transverse  processes. 

The  cartilages  of  all  the  true  ribs  are  received 
into  alight  concavities  on  the  (»ide  of  the  sternum, 
and  are  secured  by  anterior,  posterior,  upper  and 
lower  ligaments.  There  is  a  synovial  membrane 
between  the  cartilage  of  each  rib  and  the  sternum, 
except  thatof  the  first,  and  usually  at  each  articulation  the  synovial 
membrane  is  separated  into  two  by  an  iuter-articular  ligament. 

Fio.  60. 


Ck»nntcnoN 
betwerw  thb 
Cabtilaoks  of 

TIIK  RlUS  AND  TOR 

Stbbnvu, 


1.  1,  I.    Sujiertor    costo- 
traosrenc  ligamcnU. 


3.  3.  3.  Aoterior  caeto-oen- 
tral  or  steUute  ligkmeuti. 


CaStO'YERTEBB4r.   LIUAMSNTft. 


of  tub  lowks 

Jaw. 


The  costal  cartilages  frovi  the  sixth  to  the  tenth  are  connected 

by  ligamentous  fibres. 

AoTicuuiTioN  '^^^  condyle  of  the  lower  jaw  articulates  with 

the  glenoid  cavity  of  the  temporal  bone.     The 

joint    is  provided   with    an  inter-articular  fibro- 

cartilage,  with  external  and  internal  lateral  ligaments,  and  two 

synovial  membranes  (fig.  51). 

The  ext^fraal  lateral  ligament  extends  from  the  zygoma  and  its 
tubercle  ;  its  fibres  pass  downwards  and  backwards  to  the  tubercle 
of  the  condyle  of  the  jaw. 

The  intemal  lateral  ligament  extends  from  the  spinous  process 
of  the  sphenoid  bone  to  the  border  of  the  dental  foramen.  This 
so-called  ligament  cannot  in  any  way  contribute  to  the  strength  of 
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fche  joint :  the  articulation  of  one  side  performs  the  office  of  inter- 
nal lateral  ligament  to  the  other. 

The  imt&r~articular  Jibro-cartilage  is  a  thin  plate  of  an  oval 
fonn,  and  thicker  at  the  margin  than  at  the  centre.  It  is  connected 
on  the  outtf  side  to  the  external  lateral  ligament,  and  on  the  inner 
side  some  of  the  fibres  of  the  external  pterygoid  muscle  are  in- 
serted into  it. 

Fio.  4il. 


Seetton  thraagh  the  glenoid  oaTltj 


Inter-Htionlar  fibro-eutUagv  .    ■  "^.^ 


Internal  lateral  ligament 


TBAirSTXBBB  SXCTTON  TO  SHOW  TBB  UOAIfRirrS  AKD  THE  riBBO-CARTILAaB  OF  TU 
JOIMT  OF  TBI  JjOWER  JAW.  TBB  DOTTBD  LINBa  BXPBB8ENT  THB  TWO  STNOTIAI. 
VEMBBAHES. 


There  are  two  synovial  memhranea,  an  upper  and  a  lower,  for 
the  joint.  The  larger  and  looser  of  the  two  is  situated  between 
the  glenoid  cavity  and  the  fibro-cartilage.  The  lower  is  interposed 
between  the  fibro-cartilage  and  the  condyle  of  the  jaw.  They 
sometimes  communicate  through  a  small  aperture  in  the  centre  of 
the  fibro-cartilage. 

The  form  of  the  articulation  of  the  lower  jaw  admits  of  move- 
ment, upwards  and  downwards,  forwards,  backwards,  and  from  side 
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to  side.  A  combination  of  these  movements  takes  place  in  masti- 
cation :  during  this  act  the  condyles  of  the  jaw  describe  an  oblique 
rotatory  movement  in  the  glenoid  cavity.  The  purposes  served  by 
the  fibro-cartilage  in  this  joint  are : — first,  it  follows  the  condyle, 
and  interposes  a  convenient  socket  for  ail  its  movements :  second, 
being  elastic,  it*  breaks  shocks ;  for  shocks  here  would  be  almost 
fatal,  considering  what  a  thin  plate  of  bone  the  glenoid  cavity  is, 
and  that  just  above  it  is  the  braui. 
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Hitmortas 


The  arm  being  placed  at  right  angles  with  the 
trunk,  and  slightly  rotated  outwards,  make  three 
incisions  through  the  skiu  :  the  first,  along  the  middle  of  the 
.sternum;  the  second,  along  the  lower  border  of  the  clavicle  and 
down  the  front  of  the  upper  arm  for  about  four  inches ;  tlie  third, 
from  the  ensifonn  cartilage,  backward.s,  to  the  posterior  border  of 
the  axilla. 

Tlie  skin  should  be  carefully  dissected  from  the  subjacent  layer 
of  subcutaneous  fascia  and  fat.  In  doing  so  notice  the  tliin  fibres 
of  the  broad  Bubcutaneous  muscle  of  the  neck,  *platysma  tnyoidea^ 
(p.  17). 

CcTAWBoca  The  numerous  nerves  which  run  through  the 

Nkbyks.  subcutaneous  tissue  to  the    skin  and  mammary 

gland  must  be  carefully  dissected  out.  They  are  derived  from 
various  sources;  some,  branches  of  the  superficial  cervical  plexus, 
descend  over  the  clavicle ;  others,  branches  of  the  intercostal 
nerves,  come  through  the  intercostal  spaces  close  to  tho  sternum, 
each  with  a  small  artery  ;  a  third  series,  also  branches  of  the  inter- 
costal nerA'es,  come  out  on  the  side  of  the  chest,  and  run  forwards 
over  the  outer  border  of  the  pectoralis  major. 

The  8u.pra-clavicular  nerves,  which  descend  over  the  clavicle, 
are  subdivided,  according  to  their  direction,  into  sfernal,  cla- 
victdar.,  and  ttcrowiiu/  branches  (diagram,  p.  19).  The  sternal 
cross  the  inner  end  of  the  clavicle  to  supply  the  skin  over  the 
upper  part  of  the  sternum.  The  clavunilar  pass  over  tlie  middle 
of  the  clavicle,  and  supply  the  integument  over  the  front  of  the 
chest  and  the  mammary  gland.  The  acromial  branches  cross 
over  the  outer  end  of  the  clavicle,  and  distribute  their  filaments  to 
the  skin  of  the  shoulder. 
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Near  the  sternum  are  found  the  anterior  cutaneous  branch^ 
or  terminal  filaments  of  the  intercoetal  nerves.  After  piercing 
the  jjectoralis  major,  each  nerve  sends  an  inner  filament  to  the 
skin  over  the  sternum,  and  an  outer  larger  one,  which  supplies  the 
skin  over  the  pectoral  muscle.  That  of  the  3d  and  4th  inter- 
costal supplies  also  the  mammary  gland- 
Branches  of  the  internal  mammary  artery,  for  the  supply  of 
the  mammary  gland,  accompany  these  nervea.  During  lactation 
they  increase  in  size,  ramifying  tortuously  over  the  surface  of 
the  gland.  They  are  occasionally  as  large  as  the  radial  at  the 
wrist. 

The  lateral  cutaneous  branches  of  the  intercostal  nerves  come 
out  between  the  digitationa  of  the  eerratus  magnus  on  the  side  of 
the  chest,  and  divide  into  anterior  and  poateiiDr  branches.  The 
ayderior  branches  curve  roimd  the  free  border  of  the  pectoralis 
major  and  then  supply  the  skin  over  that  muscle  and  the  mamma. 
The  posterior  branches  supply  the  akin  of  the  back  of  the  chest. 
Dissect  off  the  superficial  fascia  and  fat  with 
the  mammary  gland.  Thus  you  will  expose  the 
strong  deep  fascia  which  is  closely  attached  to  the  pectoralis  major 
and  deltoid  muscles.  It  is  continuous,  above,  with  the  fascia  of 
the  neck  ;  below,  with  that  of  the  arm.  At  the  axilla  it  becomes 
denser,  where  it  passes  from  the  pectoral  to  the  latissimus  dorsi 
muscles. 

Reflect  this  fascia  from  the  pectoralis  major  by  dissecting 
parallel  with  the  course  of  its  fibres.  The  muscle  having  been 
fully  exposed,  observe  its  shape,  the  course  of  its  fibres,  their  origin 
and  insertion.* 

PECTOJiAi.18  The   pectoralis  major  is    the   large  triangular 

Majob.  muscle  in  the  front  of  the  cliest.     It  arisen  from 

the  sternal  half  of  the  clavicle,  from  the  front  of  the  stemima. 
from  the  cartilages  of  all  the  true  ribs  except  the  first  and  the  last, 


DiSSBCTION. 


*  Somotimes  wo  find  a  tliia  little  masde  maning  perpendicuLirl]'  in  ^ut  of  the 
inner  part  of  the  pactoralis  major.  This  ia  tlia  rtciiu  tttrnalu  or  $tcmnli»  hrutoruw. 
It  arises  ioferiorlj  by  a  tendinous  expitnsion  from  the  rectus  abdomitiiB,  and  is  con- 
nected above  to  the  tendon  of  the  Bt«mo-niastoid. 
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and  from  the  aponeurosis  of  the  external  ohlique  muscle  of  the 
abdomen.  The  fibres  coaverge  towards  the  arm,  and  terminate 
in  a  flat  tendon,  about  two  inches  in  breadth,  which  is  inserted^ 
into  the  anterior  msirgin  of  the  bicipital  groove  of  the  humerus. 
The  arrangement  of  its  fibres,  as  well  as  the  Btructure  of  it^  tendon, 
is  peculiar.  The  lower  fibres,  which  form  the  boundary  of  the  axilla, 
are  folded  beneath  the  rest,  and  terminate  upon  the  upper  part  of 
the  tendon — i.e.  nearer  to  the  shoulder  joint ;  the  upper  fibres, 
which  arise  from  the  clavicle,  and  are  frequently  separated  from 
the  main  body  of  the  muscle  by  a  slight  interval,  descend  in  front  of 
the  lower,  and  terminate  upon  the  lower  part  of  the  tendon.  Con- 
sequently the  upper  and  lower  fibres  of  the  muscle  cross  each  other 
previously  t-o  their  insertion. 

The  object  of  this  arrangement  is  to  enable  all  the  fibres  to  act 
simultaneously  when  the  arm  is  extended. 

The  upper  part  of  the  tendon  sends  ofi"  a  fibrous  prolongation, 
which  binds  down  the  long  head  of  the  biceps,  and  ia  attadied  to 
the  great  tuberosity  of  the  Immerus :  another  tendinous  expansion 
is  prolonged  backwards  to  the  tendon  of  the  deltoid  muscle ;  and 
a  third  passes  downwards  to  be  intimately  connected  with  the  fascia 
of  the  upper  arm. 

The  chief  action  of  the  pectjoralis  major  is  to  draw  the  humerus 
towards  the  chest:  as  in  placing  the  hand  on  the  opposite  slioulder, 
or  in  pulling  an  oVyect  towards  the  body.  When  the  orm  is  raised 
and  made  the  fixed  point,  the  muscle  assists  in  raising  the  trunk, 
Bg  in  climbing.  Thus  too,  on  emergency,  it  can  act  as  an  auxiliary 
muscle  of  inspiration. 

Between  the  pectoralia  major  and  the  deltoid,  the  great  muscle 
covering  the  shoulder,  is  an  interval  varying  in  extent  in  different 
subjects,  but  always  more  marked  towards  the  clavicle.  It  contains 
a  small  artery — the  tkoradca  humeniria — and  the  cephalic  vein, 
which  ascends  on  the  outer  side  of  the  arm,  and  empties  itself 
into  the  axillary.  This  interval  is  the  proper  place  to  feel  for  the 
coracoid  process.  In  doubtful  injuries  about  the  shoulder,  this 
point  of  bone  is  a  good  landmark  in  helping  the  surgeon  to  arrive 
at  a  correct  diagnosis. 
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RBOION. 


The  pectoralia  major  ia  Rupplied  with  nerves  by  the  anterior 
thoracic  branches  of  the  brachin!  plexus ;  with  blood,  by  the  long 
and  short  thoracic  branches  of  the  asiilary  artery. 

DissBCTio).-  Reflect  the   clavicular  part  of  the   pectoralis 

AvATOMT  OF  TTTK  majof,  and  in  doing  so,  notice  a  sraa!l  nerve,  the 
external  anterior  thoracic,  which  enters  the  luxder 
surface  of  this  part  of  the  muscle.  Beneath  the 
]>ortion  thus  reflected,  part  of  the  pectoralis  minor  will  be  exposed. 
In  this  triangle,  bounded,  above,  by  the  clavicle,  below,  by  the 
upper  border  of  the  sternal  origin  of  the  pectoralis  major,  and,  on 
the  outer  side,  by  the  deltoid,  is  an  important  space  in  which  the 
relative  position  of  the  following  objects  must  be  carefully  ex- 
amined : — 

CosTo-coaAcoiB         a.  A  strong  ligamentous  expansion,  called  the 
Ukjcbkaxx.  costo-coracoid  membrane  extends  from  the  car- 

tilage of  the  first  rib  to  the  coracoid  process.  Between  these 
points  it  is  attached  to  the  clavicle,  and  forms  a  complete  invest- 
ment for  the  aubolavius  muscle.  Its  crescent-shaped  edge  arches 
over,  and  protects  the  axillary  vessels  and  nerves;  from  this  edge 
is  prolonged  a  fiinnel-ahaped  fascia,  which  covers  the  axillary 
vessels,  forming  the  anterior  portion  of  their  sheath  ;  the  pos- 
terior being  formed  by  a  prolongation  of  the  deep  cervical  fascia. 
The  front  portion  of  this  sheath  is  perforated  by  the  cephalic  vein, 
the  thoracica  acromialis  artery,  and  the  anterior  thoracic  nerves. 
This  fascia  must  be  removed. 

6,  The  Bubclavius  muscle  enclosed  in  its  fibrous  sheath, 

c.  The  axillary  vein,  artery,,  and  brachial  plexus  of  nerves. 

d.  A  short  arterial  trunks  the  thoracic  axis,  which  divides  into 
several  radiating  branches. 

e.  The  tennination  of  the  cephalic  vein  in  the  axillary. 

/.  Two  nerves,  the  anterior  thoracic,  which  descend  from  the 
brachial  plexus  below  the  clavicle,  and  cross  in  front  of  the  axillary 
vessels  to  supply  the  pectoral  muscles. 

This  muscle  lies  between  the  clavicle  and  the 
first  rib.     It  m^ee  from  the  first  rib  by  a  short 
roimd  tendon  at  the  junction  of  the  bone  and  cartilage,  and  is 
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inserted  into  a  groove  on  the  under  surface  of  the  clavicle.  Its 
nerve  comes  from  the  fifth  and  sixth  cervical  nerves.  Its 
action  is  to  depress  the  clavicle,  and  prevent  its  too  g^reat 
elevation. 

RKLATTm  Kwi-  1°  ^^^  infra-clavictdar  space  before  us  are  the 
now  or  Tint  A xn,-  great  vessels  and  nerves  of  the  axilla  in  the  first 
part  of  tlieir  course.  They  lie  at  ii  great  deptli 
from  the  surface.  They  are  Burroiinded  by  a 
sheath  of  fascia,  which  descends  with  them  beneath  t!ie  cbivicle. 
Their  relations  with  reg-ard  to  each  otlier  are  as  folloiivs :  The 
axillary  vein  lies  in  front  of  the  artery,  and  rather  to  its  thoracic 
side.  The  brachiol  plexus  of  nerves  is  situated  above  tlie  artery, 
and  on  a  posterior  plane.  The  plexus  consists  of  two,  or  soraetimes 
three,  large  cords,  which  result  from  the  union  of  the  anterior 
branches  of  the  four  lower  cervical,  and  the  first  dnr,*al,  nerves. 
The  course  and  relations  of  the  axillary  artery  will  be  examined 
subsequently. 

Thoracic  Axis  This  is  the  first  branch  of  the  axillary  artery. 
AND  Bbaschks.  It  comes  off  above  the  pectoralis  minor,  and  soon 
divides  into  three  brancheR— the  superior  or  shot-t  tkorncic,  the 
thoracica  kumeraria.  and  the  thoracica  acromiaUs.  The  superior 
or  short  thoracic  runs  between  the  pectoralis  major  and  minor, 
supplying  both,  and  anastomosing  with  the  intercostal  and  internal 
mammary  arteries.  The  thoracica  hu-nieraria  descends  with  the 
cephalic  vein,  in  the  interval  between  the  pectoralis  major  and 
deltoid,  and  ramifies  in  Ixith.  The  thoracica  acromialis  passes 
over  the  coracoid  process  to  the  under  surface  of  the  deltoid, 
whieb  it  supplies,  and  communicates  with  the  posterior  circum- 
flex, a  branch  of  the  axillary,  and  the  supra-scapular,  a  branch  of 
tlie  subclavian.  A  constant  thotigh  small  branch,  the  clavicuhir, 
given  off  from  this  axis,  nms  along  the  anterior  aspect  of  the  sxib- 
clavius.  All  these  arteries  are  accompanied  by  veins,  which  most 
frequently  empty  themselves  into  the  cephalic,  but  occasionally 
into  the  axillary  vein. 

The  cephalic  vein  is  one  of  the  principal  cuta- 
neous veins  of  the  arm.      Commencing  on   the 
8  i 
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back  of  the  thural)  iind  forefinger,  it  runs  up  the  radial  side  of  the 
forearm,  in  front  of  the  elbow-joint :  thence  ascending  along  the 
outer  edge  of  the  biceps,  it  runs  up  the  interval  between  the  pec- 
toralis  major  and  deltoid,  pierces  the  costo-coracoid  membrane, 
and  finally  emptie,<  itself  into  the  axillary  vein,* 

Antkbior  Tho-  These  nerves  come  from  the  brachial  plesus  be- 
KAcic  Nbrtbs.  low  the  clavicle  to  supply  the  pectoral  muscles. 

There  are  generally  two — an  external  and  an  internal — one  for  each 
pectoral  muscle.  The  exteivial^  the  more  superficial,  arises  from 
the  outer  cord  of  the  brachial  plexus,  passes  over  the  axillary  artery, 
and  Bupplies  the  pectoralis  major ;  the  internal  comes  from  the 
internal  cord,  and  runs  between  tlie  axillary  artery  and  vein»  to  the 
under  surface  of  the  pectoralis  minor. 

_,  From  this  view  of  the  relations  of  the  axillary 

riFnC01.TT    OF  -' 

Tvisu  THB  FiusT  srtcry  in  the  first  part  of  its  course,  some  idea 
p\KT  OF  thkAxil-  may  lie  formed  of  the  difficulty  of  passing  a  ligature 
LAHY  AuiEHY.  roiind  it  in  this  situation.     In  addition  to  its  great 

depth  from  the  surface,  vai-ieties  sometimes  occur  in  the  position 
of  the  nerves  and  veins,  which  renders  the  operation  still  more 
embarrassing.  For  instance,  the  anterior  thoracic  nerves  may  l>e 
more  numerous  than  usual,  and  form  by  their  mutual  communi- 
cation a  plexus  around  the  artery.  A  large  nerve  is  often  Heen 
crossing  obliquely  over  the  artery,  immediately  below  the  clavicle, 
to  form  one  of  the  roots  of  the  median  nerve.  The  cephalic  vein 
may  ascend  higher  than  usual,  and  open  into  the  subclavian  ;  and 
as  it  receives  large  veins  correspondii>g  to  the  thoracic  axis,  a  con- 
course of  veins  would  be  met  with  in  front  of  the  artery.  Again, 
it  is  by  no  means  uncommon  to  find  a  deep-seated  vein,  the  supra- 
scapular, crossing  over  the  artery  to  join  the  axillary  vein. 

•  The  cephalic  rein,  in  eome  cases,  runs  over  the  davide  lo  join  the  external 
jngnlar;  or  there  niaj  be  a  commuuicalioa  (termed  jugulo-ceplialie)  botweco  the»e 
Veins. 
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DISSECTION   OF  THE  AXILLA. 


snuoaous 
QvufBa. 


On  the  under  surface  of  tlie  skin  of  the  axilla, 
ne^rtlie  roots  of  the  hairs,  are  numerous  sebaceous 
ghindp.  They  are  of  a  reddish-hrowa  colour,  and  mther  larger 
than  a  piu's  bead. 

AxiLLABT  Fa«-  This  dense  fascia,  which  lies  immediately  be- 

^"^  neath  the  skin  of  the  axilla,  is  a  continuation  of 

the  general  investment  of  the  muscles.  It  cloaes  in  and  forms  the 
Moor  of  the  cavity  of  the  axilla.  Externally,  it  is  strengthened  by 
fibres  from  the  tendons  of  the  pectoralia  major  and  tatissimus 
dorsi,  and  is  continumis  with  the  fascia  of  the  arm^  internally,  it 
is  prolonged  on  the  side  of  the  cheat,  over  the  sermtua  magnus 
muscle ;  in  front  and  behind  it  divides,  so  as  to  inclose  between 
its  layers  the  mu^icles  which  form  the  boundaries  of  the  axilla. 
Tims  tlie  anterior  layer  incloses  the  two  pectoral  muscles,  and  is 
connected  with  the  coracoid  process,  the  costo-coracoid  ligament, 
and  the  clavicle  ;  the  posterior  layer  inclo3es  the  latissimus  dorsi, 
and  passt'S  Itackwards  to  the  spine. 

A  subcutaneous  artery,  sometimes  of  considerable  size,  is  often 
found  in  the  substance  of  the  axillary  fascia.  It  generally  Aii.«e3 
from  the  brachial,  or  from  the  lower  part  of  the  axillary,  and  runs 
across  the  floor  of  the  axilla  towards  the  lower  edge  of  the  pecto- 
ralis  major.  It  is  not  a  named  branch,  but  should  be  remembered, 
as  it  would  occasion  much  hismorrhage  if  wounded  in  opening  an 
abscess. 

Reflect  the  axillary  fascia,  to  display  the 
boundaries  and  the  contents  of  the  axilla.  The 
dissection  of  this  space  is  difficult,  and  must  be 
Bear  in  mind  that  the  trunk  blood-vessels  and 
nerves  run  through  the  upper  and  outer  part  of  the  axilla;  that 
the  long  thoracic  artery  runs  along  the  anterior  border,  and  the 
suVjscapular  artery  along  the  posterior.  Commence  dissecting, 
therefore,  in  the  middle ;  break  down  with  the  handle  of  tlie 
scalpel  the  loose  connective  tissue,  fat,  and  lymphatic  glands,  which 
occupy  the  cavity.     You  will  soon  discover  some  cutaneous  nerves 
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SEBArEoru 
Glands. 


On  the  mider  surface  of  the  ekin  of  the  axilla, 
ne^rthe  roots  of  the  hairs,  are  numerous  se}>aceous 
glands.  They  are  of  a  reddish-brown  coloiur,  and  rather  larger 
than  a  pin's  head. 

AxiLLACT  Fas-  This  dense  fascia,  which  lies  immediately  be- 

'^''*-  neatb  the  skin  of  the  axilla,  is  a  continuation  of 

the  general  investment  of  the  muscles.  It  closes  in  and  forms  the 
floor  of  the  cavity  of  the  axilla.  Externally,  it  is  strengthened  by 
fibres  from  the  tendons  of  the  pectoj'alia  major  and  latissimus 
dorsi,  and  is  continumjs  with  the  fascia  of  the  arm ;  internally,  it 
is  prolonged  on  the  side  of  the  chesf,  over  the  serratus  magtiua 
muscle ;  in  front  and  behind  it  divides,  so  as  to  inclose  between 
its  1  avers  the  muscles  which  form  the  boundaries  of  the  axilla. 
Thus  the  anterior  layer  incloses  the  two  pectoral  muscles,  and  i;* 
connected  with  the  coracoid  process,  the  coato-coraeoid  ligament, 
and  the  clavicle ;  the  posterior  layer  incloses  the  latissimua  dorsi, 
aud  passes  backwards  to  the  spine. 

A  subcutaneous  artery,  sometimes  of  considerable  size,  is  often 
found  in  the  substance  of  the  axillary  fascia.  It  generally  -arises 
from  the  brachial,  or  from  the  lower  part  of  the  axillary,  and  runs 
across  the  floor  of  the  axJOa  towards  the  lower  edge  of  the  pecto- 
,8  in.TJor.  It  is  not  a  named  branch,  but  should  be  remembered, 
would  occasion  much  haemorrhage  if  wounded  in  opening  an 
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coming  out  lietween  the  ribs,  and  then  crossing  the  axilhiry  space. 
These  nerves  are  the  hUend  cutaneous  branches  of  the  intercosUU 
nerves ;  they  perforate  the  intercostal  spaces  between  the  digita- 
tions  of  the  serratus  magnum,  midway  l«tween  the  sternum  and 
the  epiue,  and  divide  into  anterior  and  posterior  branches.  The 
ttiiteri'ar  turn  over  the  pectonilis  major,  to  supply  the  skin  on  the 
front  of  the  chest  and  the  mammary  gland.  The  poffterior  pass 
backwards  over  the  latiisimiis  dorsi,  and  aie  distributed  to  the  bkia 
covering  this  muscle  and  the  scapula. 

bfTi«co8To-Hu-  The  posterior  hiteral  branch  of  the  second  inter- 
MEiiAL  Nerves,  costal  nerve  requires  a  special  description ;  it  is 
larger  tlian  the  others,,  and  is  culled  the  iniercosto- humeral  be- 
vanae  it  supplies  the  integuments  of  the  arm.  It  comes  through 
the  second  intercostal  space,  traverses  the  upper  part  of  the  axilla, 
■where  it  receives  a  branch  of  the  lesser  internal  cutaneous  nerve 
(nerve  of  Wrisberg),  and  terminates  in  filaments,  which  are  dis- 
tributed to  the  skin  on  the  inner  side  of  the  arm,  as  low  as  the 
internal  condyle.  The  corresponding  branch  nf  the  third  inter- 
costal is  also  an  intercostO'humend  nerve.  It  receives  a  branch 
from  the  second,  and  runs  a  similar  course.  The  distribution  of 
these  nen-es  accounts  for  the  pain  down  the  armwbiclr  is  sometimes 
experienced  in  pleurisy. 

BoiTXPARiEs  OF  The  axilla  is  a  conical  space,  of  which  the 
TiiE  Axilla.  summit  is  beneath  the  clavicle,  and  the  base  be- 

tween the  pectoralis  major  and  the  latissimus  dorsi.  Obviously  it 
varies  in  capacity  according  to  the  position  of  the  arm.  On  the 
iiuier  side,  it  is  bounded  by  the  four  upper  ribs,  covered  by  the 
serratus  magnus ;  on  the  outeVy  by  the  humerus,  covered  hy  the 
coraco-brachialis  and  biceps;  in/roni, by  the  pectoralis  majur  and 
minor ;  behiwl,  by  the  latissimus  dorsi,  teres  major,  and  suksca])u- 
luris.  Its  anterior  and  posterior  boundaries  converge  from  the 
chest,  so  that  the  axilla  becomes  narrower  towai-ds  the  arm.  With 
a  full  view  of  the  axilla  before  you,  bear  in  mind  that  pus  may 
burrow  under  the  pectoral  muscles,  or  under  the  scapula,  or  that  it 
may  run  up  bsneath  the  clavicle  and  point  in  the  neck,  if  the 
abficesii  be  allowed  to  remain  unopened. 
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AxuxAKY  Ltm-  The  axillary  glands  foiin  a  contiouous  chain, 
PHATic  Glashs.  beaeath  the  clavicle,  with  the  cervical  glaudsi. 
They  are  fpom  ten  to  twelve  in  number,  of  a  reddish-brown  colour^ 
and  variable  size.  Most  of  them  lie  near  sorae  large  blood-vessel ; 
others  are  embedded  in  the  loose  tissue  of  the  axilla ;  sometimes 
one  or  two  small  ones  are  observed  along  the  lower  border  of  the 
pectoralis  major.  They  are  supplied  with  blood  by  a  branch — 
thoraclca  tdaris — of  the  axillary  artery,  and  by  branches  from  the 
thoracic  and  subscapular  arteries. 

These  glands  receive  the  lymphatics  from  the  arm,  from  the 
front  and  side  of  the  chest,  and  from  the  outer  half  of  the  mam- 
mary gland.  From  these  glands  the  efferent  lymphatics  pass  along 
with  the  subclavian  artery  and  terminate,  on  the  right  side,  in  the 
right  lymphatic  duet,  and  on  the  left  side,  in  the  thoracic  duct. 

UissBCTiov.  Now  reflect  the  pectoralis  major  from  its  origin, 

to  expose  the  pectoralis  minor,  and  the  ramiJications  of  the  short 
and  long  thoracic  arteries.  Preserve  the  arteries,as  far  as  possible, 
in  connection  with  the  main  tnmks. 

Pkctobaus  This  muscle  arises  from  the  third,  fourth,  and 

Minor.  fifth  ribs,  near  the  costal  cartilages,  and  from  the 

thick  fascia  over  the  intercostal  spaces.  The  fibres  run  obliquely 
upwards  and  outwards,  and  converge  to  a  strong  tendon,  which 
is  inserted  into  the  anterior  surface  of  the  coracoid  process.  The 
tendon  is  connected  to  that  of  the  coraco-braohmlis  and  biceps 
by  a  strong  fascia,  which  forms  a  protection  for  the  subjacent 
axillary  vessels  and  nerves.  The  action  of  this  muscle  is  to  draw 
the  scapula  downwards  and  forwards.  Its  nerve  is  derived  from 
the  internal  anterior  thoracic. 

Duuicnox.  Having  examined   the   miiflcles  which  form   the 

anterior  boundary  of  the  axilla,  we  pass  now  to  the  course  and 
relations  of  the  axillary  artery  and  iti?  branches.  To  have  a  clear 
view,  reflect  the  subclavius  from  its  insertion,  and  the  pectoralis 
minor  from  its  origin. 

AxiLLAHT  Ab-  "^''^^  artery,  the  continuation  of  the  subclavian, 
xmiT.  ITS  cocitnt  takes  the  name  of  axUlary  at  the  outer  border  of 
AKD  BELATioss.        t^jjg  £jgt,  nb.     It  theo  i>asse8  downwards  and  out- 
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wards,  througli  the  upper  part  of  the  axilla,  beoeath  the  two  pec- 
toral rausclea,  and  aloug  the  inner  Viordtr  of  the  coraco-brachialis, 
as  far  as  the  lower  border  of  the  tendon  of  the  teres  major,  beyond 
which  it  is  continued  under  the  name  of  the  brachial.  Its  cc»urse 
is  divided  for  convenience  of  description  into  iLrte  parts  :  the  first 
lies  above  the  pectoralis  minor  ;  the  second  behind  that  muscle ; 
flnd  the  third  below  it. 

In  the  Jirat  part  of  its  course,  the  artery  is  covered  by  the 
pectoralia  major  and  the  costo-coracoid  membrane,  and  is  crossed 
by  the  cephalic  and  acromio-thoracic  veins.  On  ita  inner  side, 
and  slightly  in  front,  is  the  axillary  vein  ;  on  its  outer  side  is  the 
brachial  plexus  of  nerves ;  behind  it  are  the  first  intercostal  space, 
the  second  digitation  of  t!je  serratus  maguus,  and  the  posterior 
thoracic  nerve  (external  respiratory  of  Bell). 

In  the  second  part  of  its  course,  it  lies  behind  the  pectoralis 
major  and  minor ;  on  ita  inner  side  is  the  axillary  vein,  still 
slightly  anterior,  but  separated  from  the  artery  l>y  the  inner  cord 
of  the  brachial  plexus;  on  its  outer  aide  is  the  outer  cord  of  the 
brachial  plexus;  and  behind  it  is  a  quantity  of  loose  connective 
tisiiue  which  separates  it  from  the  subscapularis  muscle.  The 
inner  head  of  the  median  nerve  is  often  in  front  of  the  artery  in 
this  part  of  its  course. 

In  the  third  part,  in  front  of  the  artery,  are  the  pectoralis 
major,  the  two  roots  of  the  median  nerve,  converging  like  the 
letter  V,  and  lower  down  is  the  fascia  of  the  arm ;  on  the  outer 
side  are  the  coraco-brachialis,  the  mtiseulo-cutaneous  and  median 
nerves;  on  the  inner  side  are  the  axillary  vein,  the  ulnar,  and 
the  two  internal  cutaneous  nerves;  behind  it  are  in  succession  the 
subiwapularis,  the  latiesimus  dorsi,  the  teres  major,  and  the  mus- 
cido-spiral  and  circumflex  nerves. 

Bbaschks  of  The  number  and  origin  of  these  branches  often 

THK    A21LLAB1        vary,  but  their  general  course  is  in   m^st  cases 
Abtebt.  similar,  and  they  usually  arise  in  the  following 

order: — 

a.  The  Ihoracic  axis  arises  above  the  pectomtis  minor,  and  divides 
mto  branches,  which  have  been  already  desciibcd  (p.  259) 
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h.  Tlie  filfir  thoracic,  variable  in  its  origin,  supplies  the  lymphatic 
glands  and  the  connective  tissue  of  the  axilla. 

c,  The  in/erior  or  tony  thoracic  artery  (external  inammar)'}  runs 
along  the  lower  border  of  the  pectoralis  minor.  It  supplies  the  mammai-y 
gland,  the  serratus  aiagnus  and  pectoral  muscles,  and  mointaiiia  a  free 
anostomosiis  with  the  sliort  thoracic,  inteiuiil  niammarj',  and  intercostal 
arteri&s. 

d.  Tlie  subscapular  is  the  largest  branch  of  the  axillarj' ;  it  arises 
opposite  the  lower  border  of  the  saljscapuluris,  and  soon  divides  into  an 
anterior  and  posteiior  branch. 

The  (inffrior  branch  runs  along  the  auteiior  etlge  of  the  subscapu- 
laris  towards  the  lower  angle  of  the  scapula.     Its  uumei-ous  branches 
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supply  the  aubscapularis,  latiiieiinus  dorsi,  Korratus  magnus,  and  teres 
major,  and  anastomose  with  the  intercostal  and  thoracic  arteries,  and  the 
posterior  scapulor  (a  branch  of  theaulwlavian). 

The  posterior  hranck  (dorsalis  scapulfe)  runs  to  the  back  of  the 
scapula,  through  a  triangular  apace,  bounded  iu  front  by  the  long  ^bead 
of  the  triceps  ;  below,  by  the  teres  major  ;  and  a1>ove,  by  the  subscapu- 
lar and  teres  minor  (diagram,  p.  266).  On  the  back  of  the  scapula,  it 
divides  into  branches,  which  ramify  close  to  the  Wne,  snppljning  the  iufi-a- 
spinatus  and  teres  minor,  and  anastomose  with  the  supra-scapiitar  and 
posterior  scapular  arteries  (diiigram,  p.  69).  The  subscapular  veinemptiea 
itself  into  the  axillary  vein. 
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CiHcuuFi^x  There  are  two  circumflex  arteries— an  miterior 

Abtkhujs,  AXTH-  and  a  posterioi\  so  called  from  the  mauner  in. 
RioB  AND  pos-  which  they  encircle  the  neck  of  the  humerus. 
The  posterior  circumjlex  artery  is  as  large  as  the 
subscapular,  close  to  which  it  is  given  off;  or  both  may  arise  from 
a  common  trunk  from  the  axillary.  It  passes  backwards  through 
a  quadrilateral  i-pace,  hounded  above  by  the  subscapularis  and 
teres  minor,  telow  by  the  teres  major,  externally  by  the  neck  of 
the  humeruti,  and  internally  by  the  long  head  of  the  tricepsi 
(^fig.  53).     It   then    winds   round   the   back  of  the  neck  of  the 

Fio.  63. 
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humerus,  and  is  chiefly  distributed  to  the  under  surface  of  the 
deltoid. 

Besides  the  deltoid,  the  posterior  circumflex  artery  supplies  the 
long  head  of  the  triceps,  the  head  of  the  hiimerus,  and  the  shoulder- 
joint.  It  inosculates  above  with  the  acromio-thoraeic  and  supra- 
scapular arteries,  below  with  the  ascending  branch  of  the  superior 
profunda  (a  branch  of  the  brachial),  and  in  front  with  the  anterior 
circumflex  artery.  Should  you  not  find  the  posterior  circumflex 
artery  in  its  normal  position,  look  for  it  (as  a  branch  of  the 
brachial)  below  the  tendon  of  the  teres  major. 
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The  anterior  circumjlex  artery^  mucli  smaller  thau  the  pos- 
terior, runs  in  front  of  the  neck  of  the  humeru^s,  above  the  tendon 
of  the  latissimus  dorsi.  It  passes  directly  outwards  beneath  the 
coraco-brachialis  and  short  head  of  the  biceps,  close  to  tJie  bune, 
and  termiuates  in  tlie  under  surface  of  the  deltoid,  where  it  inoscu- 
lates with  the  posterior  circumflex. 

The  anterior  circumflex  artery  sends  a  small  branch  which  runs 
with  the  loiipf  tendon  of  the  biceps  up  the  groove  of  the  humerus, 
and  is  called,  on  that  account,  the  bicipikU  artery.  It  supplies  the 
shoulder-joiut  and  the  neck  of  the  humerus.* 

Axillary  Vein.  The  oxdUiry  Vein  18  formed  by  the  junction  of 
the  venffi  comites  of  the  brachial  artery,  near  the  lower  border  of 
the  Bubscapularis.  It  receives  the  subscapular  and  the  other  veins 
corresponding  to  the  branches  of  the  axillary  artery,  with  the 
exception  of  the  circumflex,  which  usually  join  either  the  subscapular 
or  one  of  the  veme  eomites.  The  axillary  also  receives  the  cephalic, 
and  sometimes  the  basilic  vein. 

The  axillary  vein  in  the  first  part  of  its  course  lies  in  front  of 
the  artery,  and  close  to  its  eternal  tide ;  in  the  lower  twu-thirds  of 
its  course  the  vein  lies  stiU  to  the  sternal  side  of  the  artery,  but  is 
separated  from  it  by  some  of  the  nerve&  of  the  brachial  plexus. 

AxLLLABT  oil  ^his  plexus  is  formed  by  the  anterior  trunks  uf 

Bbackial  Plexus  the  four  lower  cervical  and  first  dorsal  nerves,  and 
OF  Mebtu.  receives  also  a  small  communicating  brunch  from 

the  fourth  cervical  nerve.  The  plexus  is  broad  at  the  lower  part  of 
the  neck,  where  it  emerges  between  the  anteiior  and  middle  scalene 
muscles;  but  it  gradually  contracts  as  it  descends  beneath  the 
clavicle  into  the  axiUa. 

The  arrangement  of  the  cervical  nerves  in  the  formation  of  the 
plexus  is  variable,  often  not  alike  on  both  sides.  The  most  fre- 
tjuent  disposition  is  this — the  fifth  and  sixth  cervical  unite  to  furm 
a  single  cord  ;  the  eighth  and  the  first  dorsal  form  another  cord  ; 


*  If  ibe  Hxillarjr  were  tied  belov  the  pectoralis  tniuor,  th«  coUateml  circulation 
-woold  bo  eetablisbed  hy  the  snpra-Bcaptilar  And  it»  branclics  anastomoeing  irith  the 
snbtcnpuUr,  the  dorsalis  acftpulm,  and  tiie  pubtehur  circuiaflox :  the  poaterior  Kapulnr 
with  the  dondlis  scapulae  and  subiicapuLir. 
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the  seventh  cervical  nma  alone  for  a  short  distance.  Each  of  these 
nerves  divides  into  an  anterior  and  a  posterior  branch ;  the  anterior 
branehea  given  off  from  the  fifth,  sixths  and  seventh  cervical  form 
the  outer'  cord  of  the  plexiis ;  the  anterior  branches  g-iven  oflP  from 
the  eighth  cervical  and  the  first  dorsal  form  the  inner  cord ;  while 

Fi  J.  M. 
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c  4-8.  The  Hth  lower  cerrical  acrvM. 
D  I.  The  flrst  ilonal  nerve. 
!>.  The  rhoiulMld  tjerre  —to  rhomboidei 
major  M)4  minor. 

10.  Tho  lupra-ickpulbr  uerve— to  «u]m 

and  Infra  iplnatL 

11.  The  nerve  to  th«  TObcIftviiw. 

Vl.  OaltT  anterior    tlnracic   nerve — to 

peotorallt  major 
IS.  Inner   anterior   thomck  nerv*— to 

pcotoralU  minor. 


14,  IS,  16.  Tlie  gutocnpulftr  Derre* — to  lubscapn- 
Urti,  latiaimui  doNivatuI  tare*  major. 

17.  Leaser  intomal  ontaneoni  nerve. 

II,  Hnacnla-cntaoeoui  nerve. 

19.  Uiuoalo-sptral  nerve  or  radial. 

90.  Median  nerve.  ' 

21 .  Ctmimflex  nerve — to  deltoid  and  terea 
minor. 

M.  Ulnar  nam. 

n.  Internal  cntanoona  nerve. 

34.  External  reqilntory  nerve  of  Bell,  or 
posterior  ttiotactc. 


the  posterior  branehea  of  all  the  nerves — viz.,  the  fifth,  sixth, 
seventh,  eighth  cervical  and  the  first  dorsal- — unite  to  form  the 
posterior  cord. 
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The  axillary  plexiis  gives  off  sorae  branches  al>ove  tbe  clavicle, 
which  were  dissected  with  the  neck  (p.  72).  Below  the  clavicle, 
it  gives  off  the  following  : — 

From  the  outa'  cord  proceed  an  anterior  thoracic  branch,  the 
rausculo-cutaneoiis,  and  the  outer  head  of  the  median  ;  from  the 
inner  cord  proceed  the  inner  anterior  thoracic  nerve,  the  inner 
head  of  the  median,  the  ulnar,  the  internal  cutaneous,  and  the  lesser 
internal  cutaneous ;  from  the  pi)8te)'lor  cord  proceed  the  three  suli- 
scapular  nerves,  tbe  circumflex  and  the  tnuscialo-tipiral. 

The  anterior  thoracic  nerves  have  been  described  (p.  260). 
StJitscAPULut  The  three  subscapular  nerves  are  found  on  the 

Nehvbs.  surface  of  the  subscapularis.    They  come  from  the 

posterior  cord  of  the  brachial  plexus,  and  supply,  respectively,  the 
latisi^iraua  dorsi,  teres  major,  and  eubscapularie.  The  nerve  for 
the  latissimus  dor?i  {htiff  subscapular  nerce)  rune  with  the  an- 
terior branch  of  the  subscapular  artery  to  the  lower  border  of  the 
muscle. 

The  nerve  for  the  teres  major  is  either  a  branch  of  the  pre- 
ceding, or  comes  separately  from  the  posterior  cord.  It  lies  nearer 
to  the  humerus  than  the  toug  Bubscapular, 

The  ne}ve  of  the  siibscapularis  arises  from  the  posterior  cord 
higlier  than  the  other?',  and  enters  the  muscle  not  far  from  its 
upper  border  in  company  with  a  small  artery. 

CiBci'MFLKx  The  circumflex  nerve  accompaniea  the  posterior 

Nkbvb-  circumjlex  artery.     This  large  nerve  comes  from 

the  posterior  cord,  and,  after  giving  a  small  filament  to  the  shoulder- 
joint,  passes,  with  its  companion  artery,  through  the  (quadrilateral 
space  (p.  206)  to  the  uuder  surface  of  the  deltoid.  Here  the  nerve 
divides  into  an  upper  and  a  lower  branch.  The  upper  supplies 
the  anterior  part  of  the  deltoid  and  the  skin  over  it;  the  loioer 
supplies  the  back  part  of  the  deltoid,  and  gives  tbe  nerve  to  the 
teres  minor,*  upon  which  nerve  sometimes  a  little  gangliform  swell- 
ing can  be  seen.  After  fumishing  these  muscular  branches,  the 
nerve  turns  round  the  posterior  border  of  the  deltoid,  and  diverges 

*  This  bnach  to  the  teres  minor  is  said  to  be  constant  in  vM  mammalia  Uxat  biire 
been  examined  in  reference  to  this  point. 
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in  filaments  which  supply  the  skin  over  the  back  of  this  muscle 
and  over  the  long  head  of  the  tricepii. 

r^TissiJirs  This  nuiscle  forms  the  posterior  margin  of  the 

DoKsi.  axilla-    It  arises  from  the  crest  of  the  ilium,  from 

the  ppinea  of  the  two  or  three  upper  sacral,  all  the  lumhar,  and  six 
lower  dorsal  vertebrEe,  and  by  digitations  from  the  three  lower  ribs, 
correspondinj);  with  those  of  the  external  oblique;  in  some  cases, 
as  it  passes  over  the  interior  angle  of  the  scapula,  it  haa  an  addi- 
tional origin  from  tlie  angle.  It  is  inserted  by  a  broad  tlat  tendon, 
which  runs  behind  the  axillary  vessels  and  nerves,  into  the  bottom 
of  the  bicipital  groove  of  tlie  humerus.  Its  nerve  is  the  long  8ul>- 
scapular  branch  of  the  brachial  plexus- 

This  muscle  liea  behind  the  latiseimus  dorsi,  is 
closely  connected  with  it,  and  aj^sists  in  forming 
the  posterior  boundary  of  the  axilla.  It  arises  from  the  lower 
angle  of  the  back  of  the  scapula,  and  is  inserted  by  a  broad  flat 
tendon  into  the  posterior  margin  of  the  bicipital  groove  of  the 
humerus.  A  bursa  or  sac,  containing  serum,  t^j  diminis^h  friction, 
intervenes  between  this  tendon  and  that  of  the  Jatissimus  dorsi. 
The  action  of  this  and  the  preceding  muscle  is  to  draw  the 
humerus  inwards  and  backwards.  Its  nerve  is  the  middle  sub- 
scapular. 

This  muscle  arises  from  the  internal  surface  of  j 
the  scapula,  witli  the  exception  of  the  angles  and 
neck,  and  from  intermuscular  septa  attached  to  the  bony  ridges. 
Its.  fibres  terminate  on  a  strong  tendon,  which  passes  under  tlie 
axillary  vessels  and  nerves,  over  the  inner  side  of  the  shoulder- 
foint,^  and  is  inserted  into  the  lesser  tuberosity  of  the  humerus. 
The  tendon  of  the  muscle  is  intimately  connected  with  the  cap- 
sular ligament  of  the  shoulder-joint,  and  between  the  coracoid 
process  and  the  tendon  is  a  bursa,  which  frequently  communicates 
with  the  joint.  Its  action  is  to  rotate  the  humem.-i  inwards.  Its 
nerve  comes  from  the  posterior  cord  of  the  bracliial  plexus. 

Sekdatcs  This  muscle  covers  the  aide  of  the  chest  like  a 

Maoncs.  girtlu     It  arises  from   the   eight   upper  ribs  by 

nine  slips  or  digitation?,  the  second  rib  having  two.     Its  fibres 
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converge  and  are  inserted  into  the  posterior  border  of  the  scapuLi 
in  the  following  manner:  the  first  two  digitationa  are  attached 
into  the,'  upper  angle  of  the  scapular;  the  third  and  fourth  digita- 
tions  along  nearly  the  whole  lengtli  of  the  posterior  border  ;  tlie 
remainder  are  inserted  into  the  inferior  angle.  Its  action  is  to 
draw  the  scapula  forwards ;  but  of  this  more  hereafter.  It  is  sup  • 
plied  by  the  following  nerve,  which  is  seen  on  its  outer  surface. 

„  This  nerve  supplies  the  serratus  magrius  onlv. 

EAcic  OB  KXTKit-  It  coffies  from  the  fifth  and  sixth  cervical  nerves; 
NAi.  HwpiBATOKV  aud,  afttT  passing  through  the  scalenus  medius, 
NuyiofBkll.  j.,jjjg  behind  the  axillary  vessels,  along  the  outer 
surface  of  the  serxatus  magnus,  each  digitation  receiving  a  sepa- 
rate filament.* 


DISSECTION  OF  THE   UPPER  ARM. 


Continue  the  incision  down  the  inner  side  of 
the  arm  as  far  as  two  inches  below  the  elbow. 
Reflect  the  skin,  and  trace  out  the  eut4xneou8  nerves,  and  the 
numerous  veins  in  front  of  the  elbow. 

CoTAifMus  On  the  inner  side  of  the  arm  are  the  intercosto- 

NuTw.  humeral,  the    internal  cutaneous   branch  of  the 

musculo-ppiral,  the  internal  cutaneous  and  the  lesser  internal 
cutaneous  (nerve  of  Wrisberg)  nerves;  on  the  outer  side  are  the 
cutaneous  branches  of  the  circumflex,  the  external  cutaneous 
branches  of  the  musculo-spiral,  and  lower  down  is  the  musculo- 
cutaneous nerve. 

The  filaments  of  the  intercotrto-ZiKvi^ral  nerve*  (p.  2G2)  descend  along 
the  innpr  and  posterior  part  of  the  ami  as  far  aa  the  olecmnon. 

Tlie  branches  of  the  internal  cufnneout  nerve  perfonite  the  fascia 
about  the  middle  of  the  arm,  and  divide  into  an  anterior  and  a  posterior 
bi-anch ;  tltc  anterior  passes  down  in  front  of  the  arm  (as  a  rule  beneath 
the  median  basilic  vein),  and  supplies  the  skin  as  far  as  the  wrist ;  the 

•  It  maj  be  Mk«fl  why  this  nerve  is  called  the  external  respiratory.  It  wa«  so 
DKmed  by  Sir  C.  Bell,  -who  mnsidered  the  vvrntuv  magnua  u  the  extemni  rrspiratoiy 
mnsdv,  oo-opcrating  vith  the  diaphragm  or  internal  respiratory  muscle. 
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The  fxtrrtml  ciUaneous  branches  of  the.  mu$cuIo-$piral  nerve  we  two 
in  nuii)1)cr  :  the  upper  and  smullor  accompanies  the  cephalic  vein  in  the 
lower  half  of  thp  arm  ;  the  lower  may  be  traced  tlovm  the  outer  and 
b»ck  [lart  of  the  forearm  nearly  as  far  as  the  wrist,  where  it  joins  the 
mnsculo-cutiineous  nerve. 

On  the  outer  side  of  the  tendon  of  the  biceps,  the  cutaneous  bi-anch 
of  the  muscnio-cufckneoua  nerve  perforates  the  fascia,  and  divides  into 
niJiny  filaments,  which  supply  the  skin  of  the  outer  pait  of  the  fore- 
nrra. 

Fio.  56. 


Biurillo  vein     .    .    . 


Ucdtaa  kniUio  rain  .    . 


Deep  mfdiaa  rctn    .    . 


Ocph«l(c  T«in. 


Median  oephalic  rein. 


Me<3iiui  Tcin. 


BrPEHnciAL   VEINS    AVD   XltllTKS   AT  TITK   BBWD   OF  TM»   tWT  IIBOW. 


r»jsp<>i<moH  or  Attention  should  now  be  directed  to  the  dis- 
Vfins  IK  TRosTT  or  position  of  the  veins  in  front  of  the  elbow.  In 
thuElbuw.  cleaning  these  veins,  take  care  not  io  divide  the 

branches  of  the  internal  and  external  cutaneous  nerves  which  pass 
over  and  under  tbeni. 

The   following  is  the  ordinary  arrangement  of  the  superficial 

T 
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veins  nt  the  bend  of  the  elbow  (fig.  56).  On  the  outer  side  is  the 
radial  ;  on  the  inner  side  is  the  ulnar  vein,  formed  hy  the  junction 
of  the  anterior  and  posterior  ulnar  cutaneous  veins  ;  in  the  centre 
is  the  median,  which  divides  into  two  branches,  the  external  of 
which,  uniting  with  the  radial  to  form  the  cephalic  vein,  is  called 
the  itiedlan  cephalic;  the  internal,  uniting  with  the  ulnar  to 
form  the  basilic,  is  named  the  Tnetiian  bttsiUc.  Near  its  bifur- 
cation, the  median  vein  communicates  by  a  branch  (medtana 
profunda)  with  the  deep  veins  which  accompany  the  arteries  of  the 
forearm. 

Trace  the  cephalic  vein  up  the  arm.  It  runs  along  the  outer 
border  of  the  biceps  to  the  groove  Ijetween  the  pectoralis  major  and 
the  deltoid,  where  it  terminates  in  the  axillary  vein. 

The  basilic  vein  ascends  along  the  inner  side  of  the  arm  with 
the  internal  cutaneous  nerve.  Near  the  upper  third  of  the  arm, 
it  perforat-es  the  fascia,  and  empties  itself  either  into  the  in- 
ternal vena  comes  of  the  brachial  artery  or  into  the  axillary 
vein. 

The  principal  branches  of  the  cutaneous  nerves 
pass  beneath  the  veins ;  that  is  to  sny,  as  a  rule, 
the  internal  cutaneous  passes  behind  the  median 
basilic  vein,  and  the  external  cutaneous  behind 
the  median  cephalic  :  but  it  should  be  remembered  that  many 
small  filaments  cross  in  front  which  are  exposed  to  injury  in 
venesection. 

Since  the  median  basilic  vein  is  larger  than  the 
median  cephalic,  and,  on  account  of  the  strong 
fascia  beneath,  more  easily  compressible,  it  is 
usually  chosen  for  venesection  ;  its  position,  there- 
fore, in  reference  to  the  brachial  arteiy,  becomes  important. 
The  vein  is  only  separated  from  the  artery  by  the  semilunar  fascia, 
deriv'ffli  from  the  tendon  of  the  biceps.  This  fascia  is  in  some 
subjects  remarkably  thin.  Sometimes  the  artery  lies  above  the 
fascia,  in  contact  with  the  vein.  In  choosing,  therefore,  this 
vein  for  venesection,  there  is  a  risk  of  wounding  the  artery ;  hence 
the  practical  rule,  to  bleed  either  from  the  median  cephalic,  or 
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fram  the  median  basilic  above  the  situation  where  it  crosses  the 
brachial  artery. 

LtMMiATic  Immediately  above  the  internal  condyle,  in  the 

Glaxps.  neighbourhood  of  the  basilic  vein,  we  find  one  or 

two  Bmall  lymphatic  gla7uls.  Others  may  he  higher  up  along  the 
inner  side  of  the  arm.  A  gland  is  occasionally  met  with  at  the 
bend  of  the  elbow  ;  but  never  below  this  joint.  These  little  glanda 
are  the  first  which  are  liable  to  become  tender  and  enlarged  after 
a  poisoned  wound  of  the  hand. 

Mi'8CL-LAu  '^^^   fascia  which  invests  the  muacles   of  the 

FAftcu  AMD  ITS  upper  arm  is  a  continuation  of  the  £a6cia  of  the 
oowNBCTtoNB.  trunk  and  the  axilla.     This  membrane  varies  in 

density ;  thus  it  is  thin  over  the  biceps,  stronger  on  the  inner  side 
of  the  arm,  to  protect  the  brachial  vessels  and  nerves,  and  strongest 
over  the  triceps.  At  the  upper  part  of  the  arm  it  is  connected 
with  the  coracoid  process  and  the  clavicle ;  it  is  strengthened  at 
the  axilla  by  an  expansion  from  the  tendons  of  the  pectoralis  major 
and  latissiraus  dorsi  ;  posteriorly,  it  is  attached  to  tlie  spine  of  the 
scapula.  The  fascia  surrounds  the  brachial  vessels  with  a  sheath, 
and  fiurnishes  partitions  which  separate  the  muscles  from  each 
other.  Of  these  partitions,  the  most  marked  are  the  exteniai 
and  internal  intermuscular  septa^  which  divide  the  muscles  on 
the  anterior  from  that  on  the  posterior  surface  of  the  upper  arm. 
These  septa  are  attached  to  the  condyloid  ridges  of  tlie  hiimerua 
and  to  the  condyles.  The  internal  inteiraiuBcidar  septum^  the 
stronger  of  the  two,  begins  at  the  insertion  of  the  coraco-brachialis, 
and  separates  the  triceps  extensor  from  the  braehtalis  anticus.  The 
external  intermuaeiUar  septiim  commences  from  the  insertion  of 
the  deltoid,  and  separates  the  brachial  is  anticiis,  the  supinator 
longus,  and  the  extensor  carpi  radialis  longior  in  front,  from  the 
triceps  extensor  behind. 

At  the  lower  part  of  the  upper  arm,  the  fascia  is  remarkably 
strong,  especially  where  it  covers  the  brachialis  anticus,  and  the 
brachial  vessels,  and  is  continued  over  the  muscles  on  the  inner 
side  of  the  forearm.  At  the  back  of  the  elbow,  the  fascia  is 
attached  to  the  tendon  of  the  triceps,  and  the  olecranon. 

T  2 
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Now   remove  the   foscia   in   order  to   see   the 
muscles  on    the  front  of  tbe  arm — namely,  the 
biceps,  the  coraco-brachialis,  and  the  brachialis  anticns. 

The  biceps,  as  its  name  implies,  arises  by  two 
heads — a  long  and  a  short.  The  ahoii.  head 
arises  from  the  point  of  the  coracoid  process  of  the  scapula,  by 
a  thick,  flat  tendon  in  common  with  a  slander  muscle  on  its 
inner  side,  called  the  coracrKbrachialis,  The  long  head  ariaea 
from  the  upper  border  of  the  glenoid  fossa  of  the  scapula  and 
the  glenoid  ligament,  by  a  long,  rounded  tendon,  which,  tra- 
versing the  shoulder-joint,  passes  over  the  head  of  the  humerus, 
and  down  the  groove  between  the  two  tuberosities.  The  tendon 
is  retained  in  the  groove  by  a  fibrous  bridge  derived  from  the 
capsule  of  the  joint,  and  connected  with  the  tendon  of  the 
pectoralis  major.  Divide  tliis  bridge,  and  see  that  the  synovial 
membrane  of  the  joint  is  reflected  round  the  tendon,  and  accom- 
panies it  for  about  two  inches  down  the  groove,  thus  forming  a 
synovial  fold.  The  object  of  this  is  to  facilitate  the  play  of  the 
tendon,  and  to  carry  little  arteries  (from  the  anterior  circum- 
flex) for  its  supply.  The  two  heads  unite  aJxiut  the  middle  of  the 
arm,  and  form  a  single  muscle,  which  terminates  on  a  strong  flat 
tendon  of  considerable  length  ;  this  dips  down  into  the  triangular 
space  at  the  bend  of  tbe  elbow,  and,  after  a  slight  twist  upon  itself, 
i:<  inserted  into  the  posterior  part  of  the  tubercle  of  the  radius. 
The  anterior  part  of  the  tubercle,  over  which  tbe  tendon  phiys,  is 
crusted  with  cartilage,  and  a  bicrsa  intervenes  to  diminish  friction. 
The  most  internal  fibres  of  the  muscle  are  inserted  into  a  strong 
broad  aponeurosis^  which  is  prolonged  from  the  inner  border  of 
the  tendon  to  the  fascia  on  the  inner  side  of  the  forearm.  This 
fiponeurotiis,  called  the  semi-lunar  fascia  of  the  biceps,  protects 
the  bi-achial  vessels  and  the  median  nerve  at  the  bend  of  the 
elbow. 

The  action  of  the  biceps  is  twofold.  1 .  It  is  a  flexor  of  the 
forearm.  2.  It  is  a  powerful  supinator  of  the  forearm,  in  conse- 
quence of  its  insertion  into  the  poatenor  part  of  the  tubercle  of 
the  radius.     Its  power  of  supination  is  greatest  when  the  forearm 
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is  half  bent,  because  its  tendon  is  then  inserted  at  a  ngbt  angle. 
Why  does  the  long  tendon  pass  through  the  shoulder-joint?  It 
acta  like  a  strap,  and  confines  the  head  of  the  humerus  in  its  proper 
centre  of  motion.  But  for  this  tendon,  the  head  of  the  bone,  when 
the  deltoid  acts,  would  be  pulled  directly  upwards  aud  strike 
again&t  the  under  surface  of  the  acromion.  When  the  tendon  is 
ruptured,  or  dislocated  from  its  groove,  a  man  can  move  his  ann 
backwards  and  forwards,  but  he  cannot  raise  tlie  smallest  weight." 
The  biceps  is  supplied  with  blood  by  a  branch  from  the  brachial, 
which  runs  into  the  middle  of  its  inner  side  and  divides  into 
ascending  and  descending  branches-  Its  nerve  comes  from  the 
muBculo-eutaneous. 

CoKAco-BRA-  This  thin  muscle  is  situated  at  the  upper  part 

LHiALis.  of  the  arm,  and  runs  parallel  to  the  inner  border 

of  the  short  head  of  the  biceps.  It  atisea  by  fleshy  fibres  from  the 
point  of  the  coracoid  process,  in  common  with  the  short  head  of 
the  biceps,  and  from  a  fihrous  septum  which  lies  between  them. 
The  muscle  tenninates  on  a  flat  tendon,  which  is  inmrted  into  the 
inner  side  of  the  middle  of  the  humerus,  between  the  bracbialis 
auticus  and  the  iuner  head  of  the  triceps.  Its  action  is  to  draw 
the  humenis  forwards  and  inwards — «.^.  in  bringing  the  gun  up  to 
the  shoulder.  It  is  supplied  by  a  branch  from  the  musculo-euta- 
neous  nerve  which  pasbes  through  It. 

Concerning  the  coraco-brachialis  remember,  1.  That  the  mus- 
culo-cutaneous  nerve  runs  through  it;  2.  That  its  inner  fleshy 
bordei"  is  the  guide  to  the  axillary  artery  in  the  last  part  of  its 
course  ;  3.  That  the  brachial  arteiy  lies  upon  its  flat  tendon  of 
insertion,  and  can  here  be  e0*ectuaUy  compressed  by  the  finger  or 
the  tourniquet. 

The  coraco-brachialis  and  biceps  are  covered  at  their  upper 
part  by  the  deltoid  and  peetoralis  major.  The  head  of  the 
limnerus  rolls  beneath  the  coraco-brachialis  and  short  origin  of 
the  biceps ;  and  a  large  bursa  is  interposed  between  these  muscles 
and  the  tendon  of  the  subscapularis,  which  covers  the  head  of  the 
bune. 

*  See  a  preparatioo  iu  the  Museum  of  St.  Banliulomew'a  Hospital,  ser.  v.  9. 


Brachialis  This  muscle  is  situated  upon  the  lower  half  of 

AKTirus.  the   humerusj  and  is  partially  concealed   by  the 

biceps.     Between  the  two  muscles  is  the  musculo-cutaueous  nerve, 
which  supplies  them  both. 

It  annes  from  the  humerus  by  a  fleshy  digitation  on  either  side 
of  the  tendon  of  the  deltoid  ;  from  the  lower  half  of  the  front  sur- 
face of  the  bone,  and  from  the  intermus*cular  septa.  The  muscle, 
becoming  thicker  and  broader,  covers  the  front  of  the  capsule  of  the 
ellK>w-joint  to  which  it  is  more  or  less  attached,  and  terminates 
on  a  tendon,  which  is  inserted  in  a  pointed  manner  into  the  coro- 
noid  process  of  the  ulna.  Its  action  is  to  bend  the  forearm.  Its 
nerves  come  from  the  musculo-cutaneous.  Sometimes  the  brachialis 
anticus  receives  in  addition  a  small  branch  from  the  musculo- 
ppiral. 

Now  examine  the  course  and  relations  of  the  brachial  vessels 
and  nerves. 

CoubsrandBk-  "^^^^  brachial  artery — the  continuation  of  the 
LiTioss  OF  TUB  axillary — takes  its  name  at  the  lower  border  of 
BRAcaiAtAHTBUT.  j]^g  tcres  majoT.  It  runs  down  the  inner  side  of 
tlie  arm,  along  the  inner  border'  of  the  coraco-brachialis  and 
biceps,  to  about  an  inch  below  the  elbow,  where  it  divides,  near 
the  coronoid  process  of  the  ulna,  into  the  radial  and  ulnar 
arteries. 

Tlius  its  direction  corresponds  with  a  line  drawn  from  the 
deepest  part  of  the  axilla  to  the  middle  point  between  the  condyles 
of  the  humerus. 

In  the  upper  part  of  its  course  it  lies  on  the  long  and  inner 
heads  of  the  triceps  (from  the  long  head  it  ia  separated  by  the 
rausculo-spiral  nerve  and  superior  profunda  artery)  ;  in  the  middle, 
it  lies  on  the  tendon  of  the  coraco-brachialis ;  in  the  lower  part,  on 
the  brachialis  anticus. 

The  artery  is  accompanied  by  two  veins  {veiicc  comites)y  and 
the  median  nerve,  all  of  which  are  invested  in  a  common  sheath 
of  fascia.  The  viediun  nerve  crosses  obliquely  in  front  of  the 
artery,  lying,  near  the  aiilla,  on  its  outer  side ;  near  the  elbow,  on 
its  inner. 
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Tlie  ulnar  nerve  runs  along  the  inner  side  of  the  artery  as  far 
as  the  middle  of  the  arm.  Below  this  point,  the  nerve  leaves  the 
artery,  and  passes  through  the  intermuscular  septum  to  get  behind 
the  internal  condyle. 

Superficial  to  the  artery,  are  the  internal  cutaneous  nerve  and 
the  basilic  vein. 

The  arteiy  is  more  or  less  overlapped,  in  the  first  part  of  its 
course,  by  the  coraco-brachialis,  lower  down  by  the  fleshy  belly  of 
the  biceps ;  the  inner  borders  of  these  muscles,  in  their  respective 
situations,  being  the  best  guides  to  the  artery. 

About  the  middle  of  the  humerus,  the  artery  lies  for  nearly 

two  inches  on  the  tendon  of  the  coraco-bracliialis,  and  is  so  dosa 

to  the  bone  that  it  can  be   effectually  compressed,  provided  the 

pressure  be  made  in  the  proper  direction — namely,  outwards ;  here, 

.too,  it  ia  crossed  by  the  median  nerve. 

At  the  bend  of  the  elbow  the  artery  is  crossed  by  the  semi- 
lunar fascia  from  the  Vjiceps.  It  enters  a  triangular  space, 
bounded  by  the  pronator  radii  teres  internally,  and  by  the 
supinator  radii  longiis  externally.  It  sinks  into  this  space,  with 
tlie  tendon  of  the  biceps  to  its  outer  side,  and  the  median  nerve  to 
its  inner  ;  all  three  rest  upon  the  brachialis  anticus.  To  compress 
the  artery  here,  pressure  should  be  made  directly  backwards. 
Opposite  the  coronoid  process  of  the  ulna  it  divides  into  the  radial 
and  ulnar  arteries. 

Two  veins,  of  which  the  internal  is  the  larger,  lie  in  close 
contact  with  the  brachial  artery,  and  communicate  at  frequent 
intervals  by  transverse  branches.  Near  the  axilla  they  join  an<l 
form  the  axillary  vein. 

Bbanchss  op  The   brachial  artery  gives  off  three  branches, 

-iHACHiAtAHTKRY,     all    from    Its   iuncr   side  :    namely,    the  superior 

profunda,   the   inferior  profunda,  ami  the   anastomotica   magna. 

It   also   distributes  muscular  branches   (to  the   coraco-braehialis 

and  biceps),  which  are  given  off  from  its  outer  side. 

a.  The  profunda  superior  arises  from  the  brachial  ai-ten',  immedi- 
ately below  the  tendon  of  the  teres  major.*     It  winds  ix)uud  the  liack  of 

*  If  the  profuuda  he  nut  in  ita  ustul  pUre,  look  for  it  abure  the  tendon  of  the 
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the  mus:;ulo-spiral  nerve  to  the  outer  aide  of  the  arm,  where  it  perforates 
the  external  ill  term  iiflcular  septuui.  It  then  dcBcemls  deep  in  the  fissure 
between  the  brachialis  anticue  und  enpiuator  radii  longus,  and  tenninates 
iu  uumerona  ramificatioQH,  some  of  which  [msss  in  front  of  the  extpmal 
condyle,  others  behind  it,  to  inosculate  with  the  radial  and  inter- 
oaseoiis  recurrent  arteries. 

Before  its  division,  the  superior  profunda  sends  several  bi-ancbes  to 
the  triceps,  some  of  which  inosculate  with  the  cii-cumflcx.  Tliette  assist 
in  establishing  a  col!atei*al  eirculation  when  the  brachial  ailery  is  ligatured 
above  the  origin  of  the  profunda, 

h.  The  profunda  inffrior  arises  from  the  brachial,  opposite  to  the  in- 
sertion of  the  coraco-biTichialis,  or  sometimes  by  a  common  trunk  with 
the  aujrerior  pixjfunda.  It  runs  with  the  ulnar  nerve  on  the  inner 
head  of  the  trict^ps  (wliieli  it  supplies),  j>asseB  through  the  interual  inter- 
muscular stiptum,  and  then  descends  to  the  intoi-val  between  the  internal 
condyle  and  the  olecranon,  inosculating  with  the  posterior  ulnar  recun-ent 
and  anastomotica  magna  aj-teries. 

The  nutrUnt  orrery  ofthe  humerus  arises  sometimes  from  the  brachial, 
sometimes  from  the  interior  profiunla.  It  pieiecs  the  tendon  of  the 
coracobi-ucliialia,  runs  obliij^uely  downwai'ds  thi-oiigh  the  bone,  atul  in  the 
medullarj'  canal  divides  into  ascending  and  descending  bnxnches,  which 
anastomose  with  the  nutrient  vessels  of  the  bone  derived  from  the  }>eri- 
osteum. 

e.  The  antutomotica  mofftta  aiises  from  the  inner  side  of  the  brachial, 
about  two  inches  above  the  elbow,  runs  tortuously  inwards  across  the 
brachialis  anticus,  and  divides  into  bi"auches,  some  of  which  pass  in  front 
of  the  intertLal  condyle,  anastomosing  with  the  anUnior  ulnar  recuj-rent 
artery ;  othera  pass  behind  the  interim!  condyle  and  anastomose  with  the 
inferior  profunda  and  posterior  nlnar  recun-ent  arteries;  and  one  branch 
forms  on  arch,  above  the  olecranon  fossa,  with  the  superior  profunda. 

d.  Numerous  mttscttlitr  hrttnch^g  arise  from  the  outer  side  of  the 
brachial  artery ;  one  of  these,  the  bicipital,  move  constant  than  the  rest, 
supplies  the  biceps ;  another  run^  tiunsversely  beneath  the  coraco- 
brachialis  and  biceps,  over  ihe  insertion  of  the  deltoid,  supplying  this 
muscle  and  the  bi-achialis  anticua. 

The  two  veins  wliicli  accompany  the  brachial 
artery  are  continuations  of  the  deep  radial  and 
ulnar  veins.  The  internal  is  usually  the  larger,  and  generally 
receives  the  veins  corresponding  to  the  principa    branches  of  the 
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artery.  In  their  course  they  are  connected  at  intervals  by  trans- 
verse branches  either  in  front  of,  or  behind  the  artery.  Near  the 
subscapularJs,  the  vena  comes  ea:ternn  crosses  obliquely  in  front  of 
the  axillary  artery  to  join  the  vena  cornea  intei-nat  which  then 
takes  the  name  of  axillary. 

Now  trace  the  great  nerves  of  the  upper  arm,  which  proceed 
from  the  brachial  plexus  near  the  tendon  of  tbe  subscapularis  : 
namely,  the  median,  the  musculo-ctitaneons,  the  ulnar,  and  the 
musculo-spiral  or  radial. 

The  median  nerve  arises  by  two  roots,  which 
converge  in  front  of  the  axillary  artery  (p.  264). 
The  external  root  ia  derived  from  a  trunk  in  common  with  the 
muaciilo-cutaneous ;  the  interna!  from  a  trunk  in  common  with 
the  ulnar  and  internal  cutaneous.  In  its  course  dovra  the  arm, 
the  nerve  is  situated  at  first  on  the  outer  side  of  the  brachial 
artery,  between  it  and  the  coraco-brachialis ;  about  the  middle  of 
the  arm  the  nerve  crosses  obliquely  over  (in  some  cases  under)  the 
vessel,  so  that  at  the  bend  of  the  elbow  it  is  foimd  on  the  inner 
side  of  the  artery,  lying  upon  the  hrachialis  anticus,  and  covered 
by  the  semilunar  fascia  from  the  biceps.* 

*  I  luive  obserred  tho  following  varieties  relating  to  tlio  meJian  nerve,  and  ita 
conrso  in  regard  lo  the  artery. 

a.  The  routs  uiny  be  increased  in  namber  bj  one  on  either  side  of  the  arterj  ;  or 
the  intprnal  rixil  may  bo  deficient. 

b.  They  vany  vary  in  tlieir  p<^sition  with  regard  to  tho  artery ;  both  may  be  situa- 
ted behind  the  TeHAel,  or  onu  bi>hin<l,  and  tho  other  in  front  of  it. 

c.  The  iiprA'c,  formed  in  the  ubiwI  inaDnor,  may  be  joined  lower  down  by  a  large 
branch  from  1  ho  oxturiuil  cubiimous ;  such  a  ciine  presents  a  junction  of  two  large 
nerreB  in  front  of  the  brachial  artery,  in  the  middle  of  the  arm. 

d.  The  nerre  in  many  eases  crosaea  under,  instead  of  over  the  artery. 

c  The  nerve  comeiimes  runs  parallel  and  external  to  the  artery;  or  it  may  rua 
parallel  to.  and  in  front  of,  the  artery, 

In  one  hnndred  arras  the  relative  poaition  of  the  nerre  to  the  artery  in  its  course 
down  the  arm  was  as  follows : — 

In  72,  tho  nerve  took  the  ordinary  course. 
„  20,  the  nerre  croeeed  obliquely  under  the  artery. 
„    9,  the  nerre  ran  parallel  and  superficial  to  the  artery. 
„    3,  the  oerre  ran  parallel  nnd  oxteraal  to  the  artery. 

These  rnrielies  of  the  niedian  nerve  are  of  practical  iinportsne«,  for  this  rea 
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Aa  a  summary  of  the  distribution  of  the  median  nerve,  we  may 
say  that  it  supplies  the  two  pronators  and  all  the  flexors  of  the 
forearm  (except  the  flexor  carpi  ulnaris  and  the  ulnar  half  of  the 
flexor  profundus  digitonira);  the  muscles  of  the  ball  of  the  thumb, 
the  two  radial  lumbricales,  both  sides  of  the  thumb,  fore  and 
middle  fingers,  and  the  radial  side  of  the  ring  finger. 

McscTTT-o-cuTA-  This  nerve  (often  called  the  external  cutaneous) 

utovs  Nkkt«.  arises  in   common  with  the  external  root  of  the 

median  from  the  external  cord  of  the  brachial  plexus  behind  the 
pectoralis  minor,  and  iri  situated  on  the  outer  side  of  the  axilhiry 
artery.  It  perfonites  the  coraco-brachialis  obliquely,  and  then 
runs  down  between  the  biceps  and  the  brachialis  anticus.  A  little 
alwve  the  elbow-joint,  between  the  tendon  of  the  biceps  and  the 
flupinator  radii  longus,  the  nerve  becomes  Bubcutaneous,  and,  pass- 
ing under  the  median  cephalic  vein,  divides  into  branches,  for  the 
supply  of  the  integuments  of  the  forearm. 

The  musculo-cutaneous  nerve,  in  the  upper  part  of  its  coiu-se, 
sends  branches  t«  the  coraco-brachialis  and  the  short  bead  of  the 
biceps,  and,  as  it  descends  between  the  biceps  and  the  brachialis 
anticua,  it  supplies  both,  Conseijuently,  if  the  nerve  were  divided 
in  the  axilla,  the  result  would  Ije  inability  to  liend  the  arm.*  This 
nerve  also  sends  small  filaments  to  supply  the  elbow -joint. 

Til  is  nerve  arises  from  the  inner  cord  of  the 
brachial  plexus,  in  common  with  the  internal 
cutaneous  and  the  inner  head  of  the  median.  It  descends  along 
the  inner  side  of  the  brachial  artery,  as  far  as  the  insertion  of  the 


UUTAB  NeBTK, 


whenover,  ia  the  operation  of  tying  the  bnichial  artery,  we  do  not  find  the  nerre  in 
its  normal  potiitirn,  we  may  espcct  to  find  Bomo  irrt'gular  diatribulion  of  the  art«Ti<"» — 
e.ff.  a  high  diTitioa  of  the  tritchial,  ur  ercn,  wliich  I  hare  often  seen,  a  '  raa  abcrnias' 
coming  from  the  upper  pnrt  of  the  hrachial,  and  joiaing  either  the  radial  or  ulnar 
BTteriea. 

*  In  eomo  insitancos  the  tnuBculo-cDtnneous  nerre  descends  on  the  inner  side  of  the 
eomco-hradiialia  'witln^ut  perforating  the  muscle  ;  in  those  cabcs  it  often  sends  a  larger 
branch  tbnn  usual  to  tLe  tnedian  norvo. 

The  truuk  of  the  musculo-cutttneona  nerro  may  come  from  the  median  at  any  point 
between  the  asdlU  and  the  middle  of  the  arm.  In  maie  subjects  the  nerre  is  abasnt ; 
all  its  branches  are  then  8upplie<l  1y  the  median,  which  ia  litrger  than  usual.  9urh 
anomalies  are  easily  ox  plained  by  the  foct  of  the  tvo  nerves  having  a  common  origin. 
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coraco-brachialis.  The  nerve  then  diverges  from  the  artery,  per- 
forates the  internal  intermuscular  septum,  and  runs  with  the  in- 
ferior profunda  artery^  behind  the  internal  condyle. 

The  distribution  of  the  nerve  is  to  the  flexor  carpi  ulnaris,  t4 
half  the  flexor  profundus  digitoniin,  to  all  the  interosseous  muscles 
of  the  hand,  to  both  eidea  of  the  little  finger,  to  the  ulnar  side  of 
the  ring^  finger,  to  the  muscles  of  the  ball  of  the  little  finger,  to 
the  two  iduar  lumhricales,  and,  lastly,  to  the  adductor  pollicis, 
and  the  inner  head  of  the  flexor  hrevia  pollicis. 

Previous  to  the  examination  of  the  musculo-spiral  nerve,  we 
should  examine  the  great  muscle  which  cfccupies  the  whole  of  the 
posterior  part  of  the  humerua —  viz.  the  triceps  extensor  cubiti. 

TuicKps  ExTBN-        This  muscle  has  three  distinct  origins,  named 
80U  CiJBin.  from  their  position,  the  e.vti'rndl,  the  hdenial,  and 

the  middle  or  long  heads  (p.  266).  The  vuddl«  or  loi^g  head  arises 
by  a  flat  tendon  from  the  inferior  border  of  the  scapula,  close  tol 
the  glenoid  cavity.  The  externul  head  arises  from  the  humerus, 
Iwgiuning  in  a  pointed  form  immediately  Wow  the  insertion  of 
the  teres  minor,  and  extending  as  low  down  as  the  musculo-spiral 
groove.  The  iniemal  head  arisea  from  the  humerus  below  the 
insertion  of  the  teres  major,  from  the  posterior  surface  of  the  bone 
below  the  musculo-spiral  groove,  and  from  the  internal  inter- 
muscular septum.  The  three  heads  unite,  near  the  middle  of  the 
arm,  to  form  a  single  fleshy  mass,  which  covers  the  posterior  part 
of  the  elbow-joint,  and  is  inserted  by  a  thick  tendon  into  the 
Biimmit  and  sides  of  the  olecranon.  Each  head  is  supplied  by  a 
separate  branch  from  the  mTiscuIo- spiral  nerve. 

MpscTLo-iPi-  This,  the  largest  of  tJie  brachial  nerves,  ariseB^l 

RAL  Nkrtk.  in  common  with  the  circumflex,  from  the  posterior 

cord  of  the  axillary  plexus  (p.  268).  It  descends  at  first  behind  the 
axillary  artery,  and  then  winds  obliquely  round  the  posterior  part 
of  the  humerus,  between  the  external  and  internal  heads  of  the 
triceps,  in  company  with  the  superior  profunda  artery.  About  the 
lower  third  of  the  outer  side  of  the  arm,  the  nerve  perforates  the 
external  intermusctilar  septum,  and  then  runs  deeply  embedded 
between  the  brachialis  anticus  and  the  supinator  radii  longus. 
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The  nerve  g^vea  off  branches  on  the  inner  aide  of  the  humerus, 
to  the  inner  and  long  h«ads  of  the  triceps ;  on  the  back  of  the 
humerus,  to  the  external  head  of  the  triceps  and  the  anconeus ;  on 
tlie  outer  side  of  the  lunnerus,  to  the  supinator  radii  lonpfus,  the 
extensor  carpi  radialis  longior,  and  the  bracliialis  anticus  (some- 
times); lastly,  after  perforating  the  septum,  it  gives  off  the  upper 
and  hnvcr  external  cutaneoun  branches. 

A  little  above  the  elbow-joint  the  nerve  divides  into  ita  two 
princifjal  branches — the  radtaly  which  accompanies  the  radial 
artery  along  the  forearm — and  the  posterior  interoHseous,  which 
perforates  the  supinator  brevis,  and  supplies  the  muscles  on  the 
buck  of  the  forearm. 

To  Bum  up  the  muscular  distribution  of  this  great  nerve,  we 
may  say  that  it  supplies  all  the  extensors  of  the  forearm,  wrisit, 
thumb,  and  fingers  ;  and  alt  t!ie  supinators  except  one — namely, 
the  biceps  (supplied  by  the  musculo-cutaueous  nerve). 


DISSECTION  OF  THE  FRONT   OF   TUE  FOREARM. 


Dnramoy. 


Prolong  the  incision  down  to  the  wrist,  and,  at 
its  termination,  make  another  transversely.     Re- 
flect the  .«<kiD,  and  dissect  the  subcutaneous  veins  and  nerves. 

CrTAWBous  On  the  inner  side  is  the  anterior  ulnar  rein, 

"VKisa.  which  commences  on  the  front  of  the  wrist,  and 

is  then  continued  upwards  on  the  inner  side  of  the  forearm  as  fiir 
as  the  elbow,  where  it  is  joined  by  the  posterior  iduar  vein  to  form 
the  basilic  (p.  273). 

The  veins  on  the  back  of  tlie  hand  commence  at  the  extremi- 
ties of  the  fingers,  run  up  between  the  knuckles,  and  unite  on  the 
back  of  the  hand,  forming  an  arch,  with  its  concavity  upwards. 
The  posterior  uliuvr  vein  arises  from  this  arch  by  a  branch 
(vena  sulvatella)  situated  over  the  fourth  interosseous  space,  and 
runs  up  on  the  back  of  the  forearm  towards  the  inner  condyle,  to 
join  the  anterior  ulnar  vein. 

The  rctdial  vein,  situated  on  the  outer  aide  of  the  forearm, 
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commences  on  the  back  of  the  hand  from  the  venous  arch,  runs 
up  the  outer  side  of  the  front  of  the  forearm  to  the  elbow,  where 
it  becomes  the  cephalic. 

Running  up  in  front  of  the  middle  of  the  forearm  is  the  median 
vein',  near  the  bend  of  the  elbow  it  is  joined  by  a  deep  branch — 
tnediana  profunda — after  which  it  divides  into  two  branches,  an 
outer  or  median  cephalic,  which  joins  the  cephalic,  and  an  inner 
or  iiiedian  basilic,  which  joins  the  basilic  (fig,  56). 

CoTANKocB  On  the  radial  side  of  the  forearm,  as  low  down 

Nrhvkb.  a3  the  wrist,  are  found  the  terminal  filaments  of 

the  anterior  branch  of  the  musculo-cutaneous  nerve,  which,  about 
the  middle  of  the  forearm,  sends  a  brunch  backwards  to  supply  the 
posterior  and  lower  part  of  the  forearm  as  low  as  the  wrist,  commu- 
nicating with  the  radial  and  external  cutaneous  branch  of  the 
musculiHspiral.  At  the  lower  j«irt  of  the  forearm,  one  or  more 
of  these  filaments  are  situated  over  the  radial  artery. 

In  front  of  the  upper  part  of  the  forearm  are  some  filaments 
of  the  external  cutaneous  branch  of  the  musculo-spiral  nerve ;  on 
the  outer  and  back  part  of  the  forearm,  near  the  elbow,  the  lower 
external  cutaneous  branch  of  the  musculo-spiral  runs  down  as  far 
as  the  wrist  to  supply  the  skin. 

At  the  lower  third  of  the  radial  side  of  the  forearm,  the  radial 
nerve  becomes  superficial,  rind  turns  over  the  radius  to  supply  the 
back  of  the  hand  and  fingers. 

On  the  ulnar  aide  the  anterior  division  of  the  internal  cuta- 
neous nerve  descends  as  far  as  the  wrist ;  its  posterior  branch 
passing  to  the  back  of  the  forearm  to  supply  it  ag  far  as  the  middle. 
Near  the  styloid  process  of  the  ulna,  the  dorsal  branch  of  the 
\dnar  nerve  |ierforates  the  fascia  to  reach  the  back  of  the  hand. 

DxKP  Fascia  of         The  muscles  of  the  forearm  are  enveloped  by  a 
TUB  FottJUBM.  dense  shining  aponeurosis,  continuous  with  that 

of  the  arm.  Its  thickness  increases  towards  the  wrist,  that 
the  tendons,  in  this  situation,  may  be  kept  in  their  position.  It 
is  composed  of  fibres  which  cross  each  other  obliquely,  and  is 
attached,  above,  to  the  condyles  of  the  humerus  and  olecranon  ; 
internally,  to  the  ridge  on  the  posterior  part  of  the  ulna.     At  the 
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back  of  the  wrist,  it  forms  the  posterior  anmilar  lignment,  and  in 
frout,  it  is  c<")ntinuous  with  the  anterior  annular  ligament.  Above, 
the  fascia  is  strengthened  by  fibres  from  the  tendnns  of  the  biceps 
and  brachialis  anticus.  The  aponeurotic  expansion  from  the  inner 
I'dge  of  the  tendon  of  the  biceps  is  exceedingly  strong.  It  braces 
the  muscles  on  the  inner  side  of  the  forearm,  and  interlaces  at 
right  angles  with  the  fibres  of  the  fascia  attached  to  the  internal 
condyle.  The  under  surface  of  the  fascia  gives  origin  to  tbo  mus- 
cular fi,bre8  in  the  upper  part  of  the  forearm,  and  furnishes  septa 
which  separate  the  muscles,  and  form  surfaces  for  their  origin. 
The  fascia  is  perforated  at  various  parts  for  the  passage  of  the 
cutaneous  vessels  and  nerves  of  the  forearm. 

Remove  the  fascia  from  the  muscles  by  incisions 
corresponding  to  those  for  reflecting  the  skin  ; 
taking  care  of  the  cutaneous  branches  of  the  median  and  ulnar 
nerves  close  to  the  wrist. 

Triaxqlbat  At  the  bend  of  the  elbow  is  a  triangidar  space, 

THB  Elbow.  with  its  base  towards  the  hvunerus  ;  on  the  inner 

side  this  space  is  bounded  by  the  pronator  teres  ;  on  the  outer,  by 
the  supinator  radii  longus.  In  it  are  the  following  objects,  which 
must  be  carefully  dissected  : — 1.  In  the  centre  is  the  brachial 
artery  (with  its  companion  veins)  dividing  into  the  radial  ami 
ulnar ;  2,  on  the  outer  side  of  the  artery  is  the  tendon  of  the 
biceps  ;  3,  on  the  inner  side  is  the  medi.au  ner\'e ;  4,  the  musculo- 
spiral  nerve  is  partly  concealed  by  the  supinator  longus  ;  5-,  the 
radial  recurrent  artery ;  6,  the  anterior  ulnar  recurrent ;  7,  the 
common  interosseous  branch  of  the  ulnar  artery;  8,  the  vena 
mediana  profunda. 

MrscLRs  OF  The  muscles  of  the  forearm  are  arranged  in  two 

THB  FoaEARM.  groups  ;  one,  consisting  of  supinators  and  eiten- 

Bor^,  is  attached  to  the  outer  condyloid  ridge  and  condyle  ;  the 
other,  consisting  of  pronators  and  flexors,  is  attached  to  the  inner 
condyle.  The  inner  group  should  be  examined  first.  They  arise 
by  a  common  tendon,  and  are  arranged  in  the  following  order : 
pronator  teres ;  flexor  carpi  radialis ;  palmaris  longus ;  flexor 
carpi  ulnaris,  and  flexor  sublimis  digitorum. 
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PuoNATOR  This  muscle  forms  the  inner  boundary  of  the 

Eadi]  Trkes.  triangular  space  at  the  elbow.     It  arUps  from  the 

anterior  surface  of  the  internal  condyle,  from  the  common  tendon, 
from  the  fascia  of  the  forearm^  and  from  the  septum  between  it 
and  the  flexor  carpi  radialis.  It  has  also  a  small  tf-ndinoua  origin 
from  the  inner  border  of  the  coronoid  process  of  the  ulna.  From 
these  two  origins,  between  which  the  median  nerve  passe?,  the 
muscle  proceeds  obliquely  downwards,  and  is  inserted  by  a  flat 
tendon  into  a  rough  surface  on  the  outer  and  back  part  of  the 
middle  third  of  the  radius.  Ijj  amputating  the  forearm,  it  is  very 
desirable  to  save  the  insertion  of  this  muscle,  that  the  stump  may 
have  a  pronator.     Its  nerve  comes  from  tlie  median. 

Flsxob  CAnn  This  muscle  arises  by  the  common  tendon  from 

Radiaus.  the  internal  condyle,  from  the  intermuscular  sept«, 

and  from  the  fascia  of  the  forearm.  The  fleshy  fibres  terminate 
near  the  middle  of  the  forearm,  in  a  flat  t-endon,  which  runs  in  a 
separate  sheath  outside  the  anterior  annular  ligament  of  the  wrist, 
passes  through  a  groove  in  the  03  trapezium,  bridged  over  by 
fibrous  tissue  and  lined  by  a  synovial  membrane,  and  is  maerted 
into  the  base  of  the  second  metacarpal  bone.  The  outer  border  of 
its  tendon  is  the  guide  to  the  radial  artery  in  the  lower  half  of  the 
forearm.     Its  nerve  comes  from  the  median. 

Palmaius  This  slender  muscle  arises  from  the  common 

LoNGus.  tendon  at  the  internal  condyle,  from  the  inter- 

muBcidar  septa,  and  from  the  fascia  of  the  forearm.  About  the 
middle  of  the  forearm  it  terminates  in  a  flat  tendon,  which  de- 
scends along  the  middle  of  the  forearm  to  the  wrist,  lying  upon 
the  flexor  aubliraia  digitorum ;  it  then  passes  over  the  anterior 
annular  ligament,  and  is  continued  into  the  palmar  fascia.  This 
muscle  is  a  tensor  of  the  palmar  fascia.*  Its  nerve  comes  from 
the  median. 

Flexob  Carpi  This  muscle  ariaes  by  two  heads  :  one  from  the 

Ulnabis.  internal   condyle,  the  common   t^'ndon,  and   the 

*  The  palmaiia  Iongu»  is  absent  in  aboat  one  out  of  tan  subjects.     The  aitutitioa 
of  ifB  muBculdr  portion  is  subjecL  t«  viiriety ;  sonietimos  orcupjing  tlio  middle,  Bumo-i 
times  the  loww  thinl  of  the  forearm.  The  teniloti  is  ia  some  iuBtances  wholly  inserte 
into  the  anterior  Annular  ligament. 
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intermuscular  septum  ;  the  other  from  the  inner  edge  of  the 
olecranon :  these  two  origins  form  an  arch,  under  which  the  ulnar 
nerve  passes.  It  also  arises  from  the  upper  two-thirds  of  the 
posterior  edge  of  the  nlna,  through  the  medium  of  the  aponeurosis, 
wliich  IB  common  to  this  muscle  and  the  flexor  profundus  digi- 
torura.  The  tendon  ajipears  on  the  radial  side  of  the  muscle, 
ahout  the  lower  third  of  the  forearm,  aud  receives  fleshy  filires  on 
its  ulnar  side  as  low  as  the  wrist.  It  is  inserted  info  the  os  piai- 
forme,  and  thence  by  a  strong  tendon  into  the  os  unciformo  and 
the  base  of  the  fifth  metacarpal  lx>ne.  Its  nerve  comes  from  the 
idnar. 

The  tendon  of  the  flexor  carpi  uluaris  is  the  guide  to  the  ulnar 
artery,  which  h'es  cJose  to  its  radial  side,  and  is  overlapped  by  it. 
As  it  passes  over  the  annular  ligjiment,  the  tendon  furnishes  a 
tihrous  expansion  to  protect  the  ulnar  artery  and  nerve. 

Fi^xoR  StTBu-  This  muscle  is  situated  beneath  those  previously 

HIS  DioiTORim.  mentioned,  and  has  two  distinct  origins.  The 
longer  wir/iti  takes  place  from  the  internal  condyle^  frnui  the  in- 
ternal lateral  ligament,  the  common  tendon,  the  iutennuscular 
aepta,  and  the  coronoid  process  of  the  ulna  ;  the  shorter  oHgin 
takes  fvlace  by  tendinous  and  fleshy  flbres  from  an  oblique  ridge  oa 
the  front  of  the  radius,  extending  from  the  tuliercle  to  al»out  an 
inch  below  the  insertion  of  the  pronator  teres.  This,  called  its 
radial  origin.,  is  partly  concealed  by  the  pronator  teres.  The 
muscle,  thus  formed,  piisses  down  the  middle  of  the  forearm,  and 
divides  into  four  distinct  muscular  slips :  from  these,  four  tendons 
arise-,  which  pass  beneath  the  annular  ligament,  arranged  in  two 
pairs ;  the  tendons  of  the  middle  and  ring  fingers  being  jdaced 
over  those  of  the  fore  and  little  fingers.  The  teudons  pass  through 
the  palm  to  the  fingers,  where  they  split  to  allow  the  passage  of 
the  deep  flexor  tendons,  and  are  inserted  into  the  sides  of  the 
second  phalanges.  Its  action  is,  therefore,  to  bend  the  second 
joint  of  the  fingers. 

The  muscles  described  as  arising  from  the  internal  condyle  are 
all  supplied  by  the  median  nerve,  except  the  flexor  carpi  ulnaris, 
ivhich  is  supplied  by  the  ulnar. 
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Having  finished  the  superficial  muscles  on  the  inner  side  of 
the  forearm,  notice  one  of  those  on  the  outer  side,  named 
supinator  radii  longus,  before  tracing  the  vessels  and  nerves  of  tl 
forearm. 

SuTuiATOB  This  muscle  forms  the  external  boundary  of  tb^ 

Radii  Lonous.  triangular  space  at  the  bend  of  the  elbow.      1% 

arises  from  the  upper  two-thirds  of  the  external  condyloid  rid| 
of  the  humerus,  commencing  a  little  l^low  the  insertion  of 
deltoid,  and  from  the  external  intermuscular  septum.     The  m 
cular  fibres  'terminate  about  the  middle  of  the  forearm  in  a  flat 
tendon,  which  is  inserted  into  the  outer  side  of  the  base  of  the 
styloid  process  of  the  radius.     The  inner  border  of  the  muscle   ia 
the  guide  to  the  radial  artery.     It  supinatea  the  hand,  but  acts 
much  more  powerfully  as  a  flexor  of  the  forearm.     It  is  suppli 
by  the  musculo-spiral  nerve. 

The  radial  artery,  the  smaller  division  of  the 
brachial,  runs  down  the  radial  side  of  the  forearm 
to  the  wrist,  where  it  torus  over  the  external  lateral  ligament  of 
the  carpus,  beneath  the  extensor  tendons  of  the  thumb,  and  sinks 
into  the  angle  between  the  first  and  second  metacarpal  hones  to 
form  the  deep  palmar  arch.  Thus,  its  course  corresponds  with  a 
line  drawn  from  the  middle  of  the  bend  of  the  elbow,  to  the  front 
of  the  styloid  process  of  the  radius. 

In  the  upper  third  of  tlie  forearm,  the  artery  lies  deep  betwee 
the  pronator  teres  on  the  inner  and  the  supinator  longuo  on 
outer  side ;  the  fleshy  border  of  the  latter  overlaps  it  in  muscular 
subjects.  In  the  lower  two-thirds  of  the  forearm  the  artery  is 
more  superficial,  and  is  placed  between  the  tendons  of  the  supi- 
nator longus  on  the  outer  and  the  flexor  carpi  radialis  on  the  inner 
side.  In  its  course,  it  lies  successively  on  the  following : — first, 
upon  the  tendon  of  the  biceps  ;  secondly,  upon  the  supinator  radii 
breviH  ;  thirdly,  upon  the  insertion  of  the  pronator  teres ;  fourthly, 
upon  the  radial  origin  of  the  flexor  sublimis ;  fifthly,  upon  the 
flexor  longua  pollicis ;  sixthly,  upon  the  pronator  quadratus  and 
the  lower  end  of  the  radius.  The  artrry  then  crosses  the  wrist  joint, 
lying  upon  the  external  lateral  ligament ;  next,  it  lies  upon  the 
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trapezium  ;  and,  lastly,  passing  between  the  two  heads  of  the  first 
dorsal  interosseous  miisc!e,  it  enten*  the  palm  Uv  form  the  deep 
palmar  arch.  It  is  accompanied  by  two  veins,  which  commimicate 
at  frequent  intervalSj  and  join  the  venre  comites  of  the  brachial 
art-ery  at  the  bend  of  the  elbow. 

In  the  middle  third  of  its  coxirse  the  artery  is  accompanied  by 
the  radial  nerve  (a  braneli  of  the  rausculo-spiral ),  which  lies  to  its 
outer  side.  Below  this  point,  the  nerve  leaves  the  artery,  and 
passes,  under  the  tendon  of  the  supinator  longus,  to  the  back  of 
the  hand. 

Thus,  in  the  situation  where  the  pulse  is  usually  felt,  the  radial 
nerve  no  longer  accompanies  the  artery  ;  nevertheless,  the  vesst^ 
is  not  without  a  nerve,  for  it  is  accompanied  by  a  branch  of  the 
musculo-cutaneous  (or  external  cutaneous),  which  lies  superficial 
to  it. 

The  radial  artery  sends  off  in  the  forearm  the  following 
branches,  besides  oflfseta,  which  supply  the  muscles  on  the  outer 
side  of  the  forearm. 

(I.  The  radial  rectirrent  is  given  off  just  below  the  elbow  ;  it  ascends 
to  supply  the  long  and  short  Bupinntora  and  the  two  radial  extensors. 
One  of  its  rftmifications  runs  up  with  tho  inuswulo-spii-al  nerve  between 
the  supinator  longiis  ami  brnchialis  anticus,  and  forma  a  delicate  inoscula- 
tion with  the  superior  profunda  (p.  280). 

b.  The  arteria  mperftcialu  volte  arises  from  the  radial,  about  half  an 
inch,  or  more,  above  the  lower  end  of  the  radius  :  it  runs  over  the  an- 
terior annular  tigament,  above,  or  perhaps  through,  the  origin  of  the 
muscfes  of  the  ball  of  the  thumb,  into  the  i>idni  of  the  hand,  where  it 
inosculates  with  the  superficial  branch  of  the  ulnar,  and  completes  the 
superficial  palmar  arch.* 

c.  The  mitt'rior  ettrpal  arteiy  is  a  small  branch  of  the  ra<lial,  which 
runs  beneath  the  tendooR,  and  supplies  the  anterior  surface  of  the  aynovial 
membrane  and  bones  of  the  carpus,  anastomosing  with  the  anterior  inter- 
osaeoui^,  the  anterior  car[ml  bi-anch  of  the  ulnar,  and  the  recurrent  carpal 
branch  of  the  deep  palmar  arch. 

*  There  it  great  varietj  in  the  sice  and  origin  of  the  iitperftcialiA  toIib  ;  aomti- 
liniei  it  la  very  large,  arises  higher  than  nsual,  and  runs  to  the  wriet  pamllel  with 
the  radial ;  aoniPtimes  it  is  xvry  siuall,  terminating  in  the  miucles  uf  the  thumb  ;  or 
it  may  be  abeeut. 
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d.  Th'^  poiterior  earpal  aiteiy  runs  Iteneath  tbe  extensor  tendons,  and 
joins  the  corresponding  branch  of  tbe  ulnar  to  form  an  arcli ;  it  also 
Rnaetomoses  with  the  anterior  interoRseouK  artery*  on  the  hack  of  the  wrist. 

(?.  Small  miMcttlftr  branchtt  are  also  given  off  by  the  radial  artery  in 
ito  course  down  tho  forearm. 


Radial  Nsrtk. 


The  radial  nerve,  a  branch  of  the  muBculo- 
spiral,  is  given  off  above  the  bend  of  the  elbow, 
deep  between  the  supinator  radii  longus  and  bracbialis  auticus;  it 
descends  on  tbe  outer  side  of  tbe  radial  artery,  covered  by  the 
Bupinator  radii  longus.  In  the  upper  third  of  tbe  forearm  the 
nerve  is  at  some  distance  from  the  artery  ;  in,  the  middle  third  it 
approaches  nearer  to  it,  lying  to  its  outer  side ;  but  in  the  lower 
third,  the  nerve  leaves  the  artery,  passes  underneath  the  tendon 
of  tbe  supinator  longus,  perforates  the  fascia  on  the  outer  side  of 
the  forearm,  and  becomes  subcutaneous.  It  then  divide.s  into  two 
branches ;  an  owter,  which  supplies  the  skin  of  the  ball  of  the 
thumb,  and  communicates  with  the  musoulo-cutaneous  nerve ;  and 
an  iiUie?',wbieh  generally  supplies  both  sides  of  the  dorsal  aspects 
of  the  thumb,  of  the  index  and  middle  fingers,  and  of  the  radial 
side  of  the  ring  finger. 

This  artery,  the  larger  of  the  two  divisions  of 
the  brachial,  comes  off  at  the  middle  of  the  elbow, 
runs  obliquely  inwards  along  the  ulnar  side  of  the  forearm  to  the 
wrist,  passes  over  tbe  annular  ligament  near  tbe  pisiform  bone, 
and  entering  the  palm,  forms  the  superScial  palmar  arch,  by 
inosculating  with  the  superficialis  volae. 

In  the  upper  hiilf  of  its  course  the  artery  describes  a  gentle 
curve  with  the  concavity  towards  the  radius,  and  lies  deep  beneath 
the  superficial  layer  of  muscles,  namely,  the  pronator  teres,  flexor 
carpi  radialis,  palmaris  longus,  and  flexor  sublimis  digitorum.  It 
is  also  crossed  in  its  upper  part  by  the  median  nerve.  In  the 
lower  part  of  its  course  it  comes  nearer  the  surface,  and  descends 
between  tbe  flexor  sublimis  and  flexor  carpi  ulnaris,  of  which  the 
tendon  partially  overlaps  it  at  the  wrist.  The  artery  lies  for  a 
sbort  distance  on  the  bracbialis  anticus ;  in  the  remainder  of  its 
course  it  lies  on  the  flexor  profundus  digitorum. 
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The  ulnar  nerve  is  at  first  separated  from  the  artery  by  a  con- 
siiterable  interval :  about  the  middle  of  the  forearm  it  joins  the 
artery,  and  accompanies  it  in  the  rest  of  its  course,  lying  close  to 
its  inner  side.  Both  pass  over  the  anterior  annular  liganaent  of 
the  carpus,  lying  close  to  the  pisiform  hone, — the  nerve  being 
nearer  to  the  bone.  A  strong  expansion  from  the  tendon  of 
the  flexor  carpi  ulnaris  protects  them,  in  this  exposed  situa- 
tion. 

Olfserve  that  the  ulnar  artery,  in  the  lower  third  of  its  course, 
lies  under  the  radial  border  of  the  tendon  of  the  flexor  carpi 
ulnaris,  which  is  the  eurgical  guide  to  the  ve^el.  The  artery  ia 
accompanied  by  two  veins,  which  join  the  venae  comitea  of  the 
brachial. 

The  ulnar  artery  gives  off  the  following  branches  in  the  fore- 


n.  The  anterior  and  posterior  ulnar  recurrent  arltries  arise  immediately 
bolow  the  elbow -joint, — Bometimes  by  a  commou  truuk.  The  anterior 
pBijsca  upwajtls  between  the  brachialia  iiiiticuB  and  the  protrntor  tei"es, 
and  inoiBcutates  with  the  inferior  iirofunda  and  anastaiuotica  magna. 
The  posterior  SBcenda  between  the  flexor  Bubltiuis  and  the  flexor  pro- 
fiiinduB  digitonini,  to  the  space  between  the  internal  condyle  and  tlie 
olecmnon  :  it  then  passes  xip  between  the  two  heads  of  the  flexor  au-jii 
ulnaris,  where  it  inosculates  with  the  inferior  piofiuida,  the  anasto- 
motica  magna,  and,  above  the  olecmnon,  with  the  posterior  interosseous 
recurrent  (p.  280). 

b.  The  cornjti&n  iutevosaeoJis  artery  is  about  half  an  inch  long.  It  ai-ises 
from  the  ulnar,  just  below  the  tubercle  of  the  radius,  and  soon  lUvidea  into 
the  anterior  and  posterior  interosseous,  which  we  shall  examine  pre. 
sently. 

c.  The  carpal  branches  are  given  off  just  above  the  pisiform  bone: 
the  posterior  carpal  rum*  beneath  the  extensor  tendons,  and  forms, 
with  the  corresponduig  bnmch  of  the  nulial  artery,  an  arch,  from 
which  are  usually  given  off  the  second  and  third  doi'sal  interoaseoua  ar- 
teries :  these  anastomose  witli  the  pcrfoi-ating  arteries.  The  anterior 
carpal  rims  in  front  of  the  cjirptw,  supplies  the  synovial  membrane  and 
the  ligaments,  and  anastomoses  with  the  unterior  carpal  from  the  radial. 

d.  Muscidar  branches  are  aLso  distributed  from  the  tnuik  of  the  ulnar 
artery  in  its  coiurse. 
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if,  The  posterior  carpal  ai-tciy  runs  Iwneath  tbo  extensor  tendoiw,  and 
joins  the  corresponding  branch  of  the  uhmr  to  form  an  Rrcli ;  it  also 
nnnstomoeea  with  the  anterior  interosseous  arterj- on  the  Imck  of  the  wrist. 

e.  Small  muactdttr  branches  are  also  given  off  by  the  radial  artery  in 
it«  course  down  the  forearm. 


RjLDIAL  NXBTK. 


The  radial  nerve,  a  branch  of  the  musculo- 
spiral,  is  given  oflF  above  the  l>end  of  the  elbow, 
deep  between  the  supinator  radii  longus  and  brachialis  anticus ;  it 
descends  on  the  outer  side  of  the  radial  artery,  covered  by  the 
supinator  radii  longus.  In  the  upper  third  of  the  forearm  the 
nerve  is  at  some  distance  from  the  artery  ;  in  the  middle  third  it 
approaches  nearer  to  it,  lying  to  its  outer  side  ;  but  in  the  lower 
third,  the  nerve  leaves  the  artery,  passes  underneath  the  tendon 
of  the  supinator  longus,  perforates  the  fascia  on  the  outer  side  of 
the  forearm,  and  becomes  subcutaneous.  It  then  divides  int,o  two 
branches  ;  an  outeVy  which  supplies  the  skin  of  the  ball  of  the 
thumb,  and  communicates  with  the  musculo-cutaneons  nerve ;  and 
an  Uiji^^r,  which  generally  supplies  both  sides  of  the  dorsal  aspects" 
of  the  thumb,  of  the  index  and  middle  fingers,  and  of  the  radial 
side  of  the  ring  linger. 

This  artery,  the  larger  of  tlie  two  divisions  of 
the  liraehialj  comes  otF  at  the  middle  of  the  elbow, 
niQB  obliqixely  inwards  along  the  ulnar  side  of  the  forearm  to  the 
wrist,  passes  over  the  annular  ligament  near  the  pisiform  bone, 
and  entering  the  palm,  forms  the  superficial  palmar  arch,  by 
inosculating  with  the  euperficialis  volae. 

In  the  upper  half  of  its  course  the  artery  descrilies  a  gentle 
curve  with  the  concavity  towards  the  radius,  and  lies  deep  beneath 
the  superficial  layer  of  muscles,  namely,  tlie  pronator  teres,  flexor 
carpi  radialis,  palmaris  longus,  and  flexor  sublimis  digit-orum.  It 
is  also  crossed  in  its  upper  part  by  the  median  nerve.  Id  the 
lower  part  of  its  course  it  comes  nearer  the  surface,  and  descends 
between  the  flexor  sublimis  and  flexor  carpi  ulnaris,  of  which  the 
tendon  partially  overlaps  it  at  the  wrist.  The  artery  lies  for  a 
short  distance  on  the  brachialis  anticus ;  in  the  remainder  of  its 
course  it  lies  on  the  flexor  profundus  digiborum. 


Ulnab  Abtkrt. 
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The  ulnar  nerve  is  at  first  separated  from  the  artery  by  a  con- 
siderable interval :  about  the  middle  of  the  forearm  it  joins  the 
artery,  and  accompanies  it  in  the  rest  of  its  course,  lying  close  to 
its  inner  side.  Both  pass  over  the  anterior  annular  ligament  of 
the  carpus,  lying  close  to  the  pisiform  bone, — the  nerve  being 
nearer  to  the  bone,  A  strong  expansion  from  the  tendon  of 
the  flexor  carpi  ulnaris  protects  them  in  this  exposed  aiiua- 
tioD, 

Observe  that  the  ulnar  artery,  in  the  lower  third  of  ita  course, 
lies  under  the  radial  border  of  the  tendon  of  the  flexor  carpi 
ulnaris,  which  is  the  m.irgical  gubie  to  the  vessel.  The  artery  is 
accompanied  by  two  veins,  which  join  the  vense  comites  of  the 
bracbiuL 

The  ulnar  artery  gives  oiF  the  following  branches  in  the  fore- 
arm : — 

a.  The  antn'ior  nn^po9terwr  ulnar  recttrrent  arterie.i  arise  immediately 
Itelow  the  elbow -joint, — sometimes  by  a  common  trunk.  The  anterun' 
passes  npwai'ds  between  the  brachialis  anticns  and  the  pronator  teres, 
and  inoBculates  with  the  inferior  profunda  and  anastomotica  magna. 
The  poHti^ior  ascends  between  the  flexor  sublimis  and  the  flexor  |iro- 
fundtiB  digitorum,  to  the  space  between  the  internal  condyle  and  the 
olecmnfin  :  it  then  passes  up  between  the  two  he^ds  of  the  flexor  aiifii 
iilnariB,  where  it  inosculates  with  the  inferior  profouda,  the  anatito- 
motica  magna,  and,  above  the  otecninon,  with  the  posterior  interosiaeoiiB 
recurrent  (p.  280). 

b.  The  common  inlerogneous  artery  is  al tout  half  au  inch  long.  It  arises 
from  the  obiar,  just  below  the  tubercle  of  the  radius,  and  soon  ibvidea  into 
the  anterior  and  poeteiior  interosseous,  which  we  shall  examine  pi-e. 
ROntly. 

c.  The  carpal  brandies  are  given  off  j  ust  above  the  pisiform  bone : 
the  pimtcrior  carpal  y\\ub  beneath  the  extensor  tendons,  and  forms, 
with  the  corresponding  bi-anch  of  the  radial  artery,  an  arch,  fioui 
which  are  usually  given  off  the  second  and  third  dorsal  intei*oaseous  ar- 
teries :  these  anastomose  with  the  perforating  arteries.  The  anterior 
carpal  runs  in  front  of  the  carpus,  supplies  the  synovial  membrane  and 
the  ligaments,  and  anastomoses  with  the  anterior  carjml  from  the  railisil. 

d.  Muscular  biTinches  are  also  distributed  from  the  txunk  of  the  ulnar 
artery  in  its  coiu^e. 
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This  nerve  runs  behind  the  internal  condyle, 
between  the  two  orig^ins  of  the  flexor  carpi  ulnaris. 
In  its  course  down  the  upper  part  of  the  forearm,  the  nerve  is  still 
covered  by  this  muscle,  and  lies  upon  the  flexor  profundus  digi- 
torum.  Alxtut  the  middle  of  the  forearm,  the  nerve  joins  the 
ulnar  artery,  and  runs  along  its  inner  side  over  the  anterior  annular 
lijjfumeiit  into  the  palm. 

The  ulnar  nerve,  as  it  lies  behind  the  elbow,  gives  off  some 
filaments  to  the  joint.  It  supplies  branches  to  the  flexor  carpi 
ulnaris,  and  to  the  ulnar  half  of  the  flexor  profundus  digitorum. 
It  also  gives  off  a  Bmall  cutaneous  branch,  which  accompanies  the 
ulnar  artery  to  the  palm. 

About  two  inche9  above  the  styloid  procesa  of  the  ulna,  the 
nerve  gives  ofl',  to  the  back  of  the  hand,  its  dorsal  cutaiieoua 
branchy  which  is  of  cousiderable  size.  This  crosses  under  the 
tendon  of  the  flexor  carpi  uluaris,  and,  immediately  below  the 
Btyloid  process  of  the  ulna,  appears  on  the  Imck  of  the  hand,  where 
it  divides  into  branches  which  supply  the  back  of  the  little  finger, 
aud  half  the  ring  finger  ;  here  also  it  sends  a  branch  which  com- 
municates with  the  corresponding  branch  of  the  radial  nerve. 

This  nerve,  at  the  l)end  of  the  elbow,  lies  on  the 
inner  side  of  the  brachial  artery.  It  then  passes 
between  the  two  origins  of  the  pronator  teres,  and  descends  along 
the  middle  of  the  forearm,  between  the  flexor  aublimis  and  the 
flexor  profundus  digitorum.  At  the  lower  part  of  the  forearm,  it 
becomes  more  superficial,  lying  about  the  middle  of  the  wrist,  be- 
tween the  outer  tendon  of  the  flexor  sublimis,  and  the  inner  border 
of  the  tendon  of  the  flexor  carpi  radialis  :  it  then  enters  the  palm 
beneath  the  anterior  annular  ligament,  and  divides  into  five  branches 
for  the  supply  of  the  thumb,  both  sides  of  the  fore  and  middle 
fingers,  and  the  outer  side  of  the  ring  finger,* 

Immediately  below  the  elbow,  the  median  nen'e  sends  branches 
to  the  pronator  teres  and  all  the  flexor  muscles  of  the  forearm. 


*  If  tbe  Utndon  of  the  palrmtris  longus  happen  to  be  broader  than  asiml,  it  may 
ptftinllj  cover  the  raedian  nerre  ne^r  the  wrist ;  but  nio«t  frei|uentljr  Lh«  oerre  ia  im- 
mediately beneath  the  fiiecia,  the  tendon  Ijing  toita  ulnar  aide. 
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except  the  flexor  carpi  ulnaris  and  the  ulnar  half  of  the  flexor  pro- 
fundus, which  are  supplied  by  the  vlnax  nerve.  The  anterior 
interoaseous  nerve,  a  branch  of  the  median,  runs  with  the  anterior 
interosseous  artery,  close  to  the  interosseous  membrane,  between 
the  flexor  longus  poUicis  and  flexor  profundus  digitorum :  it  supplies 
both  these  muscles  and  the  pronator  quadratus. 

Before  the  median  nerve  passes  beneath  the  annular  ligament, 
it  sends  off  its  cutaneoUrS  palma/r  branch,  which  passes  over  the 
ligament,  and  divides  into  small  filaments  to  supply  the  skin  of  the 
palm  and  ball  of  the  thumb,  communicating  with  the  cutaneous 
palmar  branches  of  the  ulnar,  the  external  cutaneous,  and  the  radial. 
Now  reflect  the  superficial  layer  of  muscles,  to 
see  those  more  deeply  seated.  Preserve  the  prin- 
cipal vessels  and  nerves. 

The  deep-seated  muscles  are  the  flexor  digitorum  profundus, 
and  the  flexor  longus  pollicis ;  beneath  both,  near  the  wrist,  lies 
the  pronator  quadratus.  Close  to  the  interosseous  membrane  run 
the  anterior  interosseous  artery  and  nerve. 

Flrob  Pbo-  This  is  the  thickest  muscle  of  the  forearm.     It 

nwDua  Diorro-  arises  firom  the  upper  two-thirds  of  the  anterior 
"^^  sur&ce  of  the  ulna,  from  the  same  extent  of  its 

internal  surface,  from  the  aponeurosis  attached  to  the  posterior 
edge  of  the  ulna,  and  from  the  inner  two-thirds  of  the  interosseous 
membrane.  About  the  middle  of  the  forearm  it  divides  into  four 
muscular  slips,  which  terminate  in  flat  tendons.  These  tendons 
lie  upon  the  same  plane,  and  pass  beneath  the  annular  ligament, 
under  those  of  the  superficial  flexor,  into  the  palm.  On  the  first 
phalanx  of  the  fingers,  the  tendons  of  the  deep  flexor  perforate 
those  of  the  superficial,  and  are  inserted  into  the  base  of  the  third 
or  ungual  phalanx.  It  derives  its  nerves  from  the  interosseous 
branch  of  the  median  and  the  ulnar. 

FuBcoB  LoNOTTs        This  musclc  is  situated  on  the  front  surface  of 
Foixicis.  the  radius,  outside  the  preceding.     It  arises  from 

the  front  surface  of  the  radius,  between  the  tubercle  and  the  pro- 
nator quadratus,  and  from  the  interosseous  membrane.*    Its  tendon 
*  Sometimes  by  a  slip  &om  the  coronoid  process. 
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proceeds  beneath  the  annular  ligament  to  the  base  of  the  last 
phalanx  of  the  thumb.  Its  nerve  comes  from  the  interosseous 
branch  of  the  median. 

Pronitob  Tills  square  muiwle  arisen  from  the  lower  fourth 

QuixiiuTvs.  of  the  ulna ;  its  fibrea  pass  some  transversely,  some 

oblique] J  outwards,  and  are  inserted  into  the  lower  fourth  of  the 
nidiui?.  It  pronates  the  nidiu!<  on  the  ulna.  Its  nerve  proceeds 
from  the  interosseous  branch  of  the  meilian, 
Ajithuob  DnuB-  Nearly  on  a  level  with  the  insertion  of  the 
o.ss8oi-ti  Au-TKKr.  biceps,  the  ulnar  artery  gives  off  from  its  outer 
side  the  cornvion  interoBseoiis^  which  runs  backwards  for  about 
half  an  inch,  and  divides  into  the  aiUerior  and  posterior  intei'- 
oeseotis. 

The  anterior  interonaemis  artery  nins  close  to  the  interosseous 
membrane,  lying  between  the  flexor  profundus  digitorum  and 
flexor  longus  pollicis.  At  the  upper  edge  of  the  pronator  quadratus 
it  divides  into  two  branches;  one  of  which,  the  smaller,  passea  be- 
hind the  muscle,  supplies  it  and  the  front  of  the  carpal  bones, 
communicating  with  the  anterior  carpal  arteries  from  the  radial 
and  ulnar;  the  other,  the  more  important,  perforates  the  inter- 
OBseoua  membrane,  and  helps  to  supply  the  muscles  on  the  back  of 
the  forearm. 

A  bmncb,  the  arltria  comet  nervt  nieiliani,  proceeds  from  the  anterior 
interosseous.  It  lies  in  cloee  contact  with  the  norvc,  somotimee  in  ita 
vei-y  centre  :  though  usually  of  small  rize,  it  may  be  as  large  as  the  ulnar 
a:-t*ry  itself,  and,  iu  such  cues,  it  passes  under  the  annular  HgRinent 
with  the  nerve  to  join  tlie  palmar  arch.  This  is  interesting,  because  it 
helps  to  explain  the  recurrence  of  ha»morrhage  from  a  wound  in  the  pnlm 
even  after  the  radial  and  ulnar  arteries  have  been  tieil. 

The  anterior  interosseous  aitery  gives  off  branches  to  the  muflcles  on 
either  wde,  and  the  nutiient  arteries,  which  enter  the  nu^ius  and  ulna, 
from  below  upwards,  near  the  centre  of  the  forearm,  to  supply  the 
medullary  membrane. 

A}«TCRioR  IK-  This  nerve  is  a  branch  of  the  median ;  it  gene- 

rally nms  close  to  the  radial  side  of  the  artery, 
and  supplies  the  flexor  longus   pollicis,  half  the 
flexor  profundus  digitorum,  and  the  pronator  quadratus. 
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DISSECTION   OF  THE  PALM  OF  THE  HAND. 


DiasELTtniT. 


^ 


Make  a  vertical  incision  along  the  centre  of  the 
palm,  and  a  transverse  one  along  the  bases  of  the 
fingers ;  from  this  transverse  cut  continue  vertical  inciaions  along 
the  front  of  the  fingers,  and  reflect  the  skin ;  taking  care  not  to 
remove  a  small  cutaneous  muscle — the  palmaris  brevia — situated 
near  the  ball  of  the  little  finger,  and  also  two  small  cutaneous 
branches  of  the  mtdian  and  ulnar  nerves,  which  are  found  in  the 
fat  of  tlie  palra. 

Observe  how  closely,  in  the  centre  of  the  pahn,  the  skin  adheres 
to  the  palmar  fascia  beneath  it.  On  the  ball  of  the  little  finger 
and  the  distal  ends  of  the  metacarpal  bones,  the  subcutaneous 
structure  is  composed  of  a  dense  filamentous  tissue,  which  con- 
tains numerous  pellets  of  fat,  forming  an  elastic  pad.  A  similar 
padding  protects  the  palmar  surfaces  of  the  fingers.  These  cushions 
on  the  cuds  of  the  fingers  defend  them  in  the  powerful  actions 
of  the  hand  ;  they  are  also  useful  in  subservience  to  the  nerves 
of  touch. 

The  palm  is  supplied  with  nerves  by  two  small  branches— one, 

the  palmur  branch  of  the  median,  passes  in  front  of  the  anterior 

annular  ligament  to  the  centre  of  the  palm ;  the  other,  the  palmar 

branch  of  the  ulnar,  supplies  the  inner  aspect  of  the  hand. 

Palmaris  This  small  cutaneous  muscle  is  situated  on  the 

BxETis.  inner  side  of  the  palm.     It  arisen  from  the  inner 

edge  of  the  central  palmar  fascia,  and  is  inserted  into  the  skin  on 

the  inner  side  of  the  palm.     Its  use  is  to  support  the  pad  on  the 

inner  eAgQ  of  the  palm :  it  acts  powerfully  as  we  grasp ;  it  raises 

the  inner  edge  of  the  palm  and  deepens  the  hollow  of  it,  forming 

the  so-called  'cup  of  Diogenes.'     It  is  supplied  by  the  ulnar  nerve. 

„         ^  This  fascia  has  a  silvery  lustre,  and,  in   the 

Palmar  FAiciA. 

centre    of    the   palm,    is    remarkably    dense    and 

strong.     It  is  divided  into  three  portions,  a  central — by  far  the 

strongest ;  an  external,  covering  the  muscles  of  the  thumb ;  and 

an  internal,  covering  the  mascles  of  the  little  finger.     From  the 
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deep  surface  of  the  fascia  two  septa  dip  down,  and  divide  the  palm 
into  three  separate  com  part  men  ta ;  one  for  the  ball  of  the  thumb, 
a  second  for  that  of  the  little  fiuger,  and  a  third  for  the  ceutre  of 
the  palm. 

The  fascia  is  formed  by  a  prolongation  from  the  anterior 
annular  ligament.  It  is  also  strengthened  by  the  expanded  tendon 
of  the  palmaria  longns. 

The  central  portion  of  the  fascia  is  triangular,,  with  (lie  apex 
at  the  wrist.  About  the  middle  of  the  palm  it  splits  into  four 
portions,  which  are  connected  by  transverse  tendinous  fibres, 
extending  completely  across  the  paltn,  and  corresponding  pretty 
nearly  to  the  transverse  furrow  of  the  iskin  in  this  situation. 

Examine  any  one  of  these  four  portions  of  the  fascia,  and  you 
will  find  that  it  splits  into  two  strips  which  embrace  the  corre- 
sponding flexor  tendons,  and  are  intimately  connected  with  the 
transverse  metacarpal  ligament.  The  effect  of  this  is  that  the 
flexor  tendons  of  each  finger  are  kept  in  place  in  the  palm,  by  a 
fibrous  ring.  Between  the  four  divisions  of  the  palmar  fascia  the 
digital  vessels  and  nerves  emerge,  and  descend  in  a  line  with  the 
clefts  between  the  fingers. 

In  the  hands  of  mechanics,  in  whom  the  palmar  fascia  is  usually 
very  strong,  we  find  that  slips  of  it  are  lost  in  the  skin  at  the 
lower  part  of  the  palm,  and  also  for  a  short  distance  along  the 
sides  of  the  fingers. 

The  chief  use  of  the  palmar  fascia  is,  to  protect  the  vessels  and 
nerves  from  pressure,  when  anything  is  grasped  in  the  hand.  It 
also  confines  the  flexor  tendons  in  their  proper  place. 

Beneath  the  interdigital  folds  of  the  skin,  there  are  apo- 
neurotic fibres  to  strengthen  them,  constituting  what  are  called  the 
transverse  ligaments  of  the  fingers.  They  form  a  continuous  liga- 
ment across  the  lower  part  of  the  palm,  in  front  of  the  digital 
vessels  and  nerves. 

Cut  through  the  palmar  fascia  at  its  attachment 
to  the  anterior  annular  ligament,  and  reflect  it 
towards  the  fingers,  so  as  to  expose  the  vessels,  nerves,  and  tendons 
in  the  palm.     The  vessels  lie  above  the  nerves,  and  the  tendona 
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still  deeper.  There  is  an  abundance  of  loose  connective  tissue  to 
allow  the  free  play  of  the  tendons.  When  suppuration  takes  place 
in  the  palm,  it  is  seated  in  this  tissue.  Reflect  for  a  moment 
what  mischief  is  likely  to  ensue.    The  pus  cannot  come  to  the 

Flio.  58. 


Badial  artery 


tnnaj  iLrtDry. 


UtitBxia  profunda. 
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surface  through  the  dense  palmar  fascia,  or  on  the  back  of  the 
hand  ;  it  will  therefore  run  up  into  the  carpal  biursa  irnder  the 
annular  ligament,  and  make  its  way  deep  amongst  the  tendons  of 
the  forearm. 
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The  ulnar  artery,  having  passed  over  the  annular 
ligament,  near  the  pisiform  hone,  describes  u 
curve  across  the  upper  part  of  the  palm,  Ix^neatli  the  palmar  &scia, 
towards  the  thumb,  and,  gradually  diminishing  in  size,  inosculates 
with  the  superficial! s  voliE,  and  very  commonly  with  a  branch  from 
the  arteria  radialis  indicis,  to  form  the  superjlckd  palmar  ewvA. 
The  curve  of  the  arch  is  directed  towards  the  fingers,  its  greatest 
convexity  descending  as  low  as  a  horizontal  line  drawn  acroea  the 
junction  of  the  upper  with  the  middle  third  of  the  palm. 

In  its  passage  over  the  annular  ligament,  the  artery  lies  in  the 
fiurrow,  between  the  pisiform  and  unciform  bones,  anil  is  protected 
by  an  expansion  from  the  tendon  of  the  flexor  carpi  ulnaris  to  the 
palmaris  longus.  The  ulnar  nerve  lies  close  to  the  inner  side  of 
the  artery,  both  being  covered  by  the  palmaris  brevis.  In  the 
palm,  the  artery  rests  for  a  short  distance  upon  the  muscles  of 
the  little  finger,  then  it  lies  upon  the  superficial  Sexor  tendons 
and  the  divisions  of  the  ulnar  and  median  nerves;  and  is  covered 
by  the  palmar  fescia. 


BitAxcnBa  OF 

TKB   UlNAK  Ar- 
TBST  Dl  TBB 

Palm. 


Immediately  below  tlio  pLsiform  bone,  the  ulnar 
artery  givoa  off  the  ulwiris  profuruta,  which  ainks 
deeply  into  the  ])aln),  between  the  ubductor  and  dexor 
brevis  mininu  digiti,  to  form  the  deep  pHlmar  arch,  hy 
joining  the  terminal  branch  of  the  radial  artery.  It  is  aocompanied  by 
the  deep  branch  of  the  idnar  nei-ve. 

From  the  concavity  of  the  arch  small  recurrent  branditt  ascend  to 
the  carpii?,  and  inosculate  with  the  other  carpal  branches  of  the  radial 
and  ulnar  arteries. 

F'our  digital  arteria  arise  from  the  convexity  of  the  ai*ch.  They 
supply  all  the  fingera,  except  the  radial  aide  of  the  index  finger.  The 
first  descends  over  the  muscles  on  the  inner  side  of  the  palm,  to  the  ulnar 
side  of  the  little  finger,  along  which  it  runs  to  the  apex.  The  »econtl, 
third f  and  fourth  descend  nearly  vorticstHy  between  the  tendons,  in  a  line 
with  th«  cUfJU  between  the  fingers,  and,  about  half  an  inob  above  the  clefts, 
Hlch  dividee  into  two  branches,  which  proceed  along  the  opposite  sides  of 
the  fingers  nearly  to  the  end  of  the  last  |)hiiliiuges,  where  they  unite  to 
form  an  arch  with  the  convexity  towanla  the  end  of  the  fin^r;  from 
thb  arch  numerous  branches  supply  the  priptllR;  at  the  tip  of  the  iingor. 
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III  the  palm  of  the  hand  the  digital  arteries,  before  they  divide, 
are  joined  by  braDches  from  the  corresponding  palmar  interosseous 
arteries  (branches  of  the  deep  palmar  arch)  (fig.  58). 

The  digital  arteries  freely  communicate,  on  the  palmar  and 
dorsal  aspect  of  the  fingers,  by  transverse  branches,  which  supply 
the  joints  and  the  sheaths  of  the  tendons.  Near  the  ungual 
phalanx,  a  considerable  branch  passes  to  the  back  of  tl)e  finger, 
and  forms  a  network  of  vessels  which  supply  the  matrix  of  the 
nail. 

Ulhab  Nbbtb  The  ulnar  nerve  passes  over  the  annular  Uga- 

i\  TiiK  Palm.  ment   into  the  palm,  on  the   inner  side  of    the 

ulnar  artery,  and  a  little  behind  it.  It  lies  in  the  groove  between 
the  pisiform  and  unciform  bones,  so  that  it  is  perfectly  secure  from 
pressure.  Immediately^  below  the  pisiform  bone,  the  nerve  divides 
into  a  superficial  and  a  deep  paJmar  branch.  The  deep  branch 
supplies  the  muscles  fomaing  tlie  ball  of  the  little  finger,  and 
accompanies  the  uluaris  profunda  artery  into  the  palm,  to  supply 
all  the  interosseous  muscles,  the  two  inner  lumbricales,  the  adductor 
polliciR,  and  the  inner  head  of  the  flexor  brevis  pollicis.  The  super- 
ficial l)ranch  sends  filamentti  to  the  palmaris  brevis,  to  the  skin  on 
the  inner  side  of  the  palm,  and  then  divides  into  two  digital  nerves, 
one  for  the  supply  of  the  ulnar  side  of  tbe  little  finger,  the  other 
for  the  contiguous  sides  of  the  little  and  ring  fingers.  This  branch 
also  communicates  with  the  median  nerve  behind  the  superficial 
palmar  arch.  All  the  digital  branches  run  along  the  sides  of  the 
fingers  to  their  extremities  superficial  to  their  corresponding 
arteries. 

AvrwtioB   Av-  This  exceedingly  strong  and  thick  ligament  con- 

!ftn.AB  LioAiTBNT  fincs  the  flcxor  tendons  of  tlie  fingers  and  thunjb,, 
or  THB  Cabpcs.  3jj(]  fastens  together  the  bones  of  the  carpus.  It 
is  attached,  externally,  to  the  scaphoid  and  trapiezium  ;  inter- 
nally, to  the  pisiform  ami  unciform.  Its  upper  border  is  con- 
tinuous with  the  aponeurosis  in  front  of  the  wrist ;  its  lower  is 
connected  with  the  palmar  fascia ;  its  anterior  surface  receives  the 
expandi'd  tendon  of  the  palmaris  longus,  and  gives  origin  to  most 
of  the  muscles  of  the  ball  of  the  thumb  and  little  finger. 


S02 


PALM    OP   THE    HAKD. 


Diasucnow. 


Cut  vertically  ttirouirh  the  lifjament,  and 
serve  tLat,  with  the  carpal  boues,  it  forms  an 
elliptical  canal,  with  the  broad  diameter  transversely.  This  canal 
is  lined  by  a  synovial  membrane  which  ia  reflected  loosely  over  the 
tendons.  Superficial  to  the  ligament,  pass  the  palmaria  loughs, 
the  ulnar  artery  and  nerve,  and  the  palmar  branch  of  the  median 
nerve;  beneath  it,  pass  the  superficial  and  deep  flexor  tendons  of 
the  fingers,  the  long  flexor  tendon  of  the  thumb,  and  the  median 
nerve.  The  tendon  of  the  flexor  earpi  radialis  does  not  run  with 
the  other  tendons,  but  is  contained  in  a  distinct  sheath,  lined  by  a 
separate  synovial  membrane,  formed,  partly  by  the  annular  liga- 
ment, and,  partly,  by  the  groove  in  the  trapezium. 

MuDiAx  NRavB         III  its  passage  under  the  annular  ligament,  the 
IK  THE  Palm.  meilian  nerve  is  enveloped  in  a  fold  of  eynovial 

membrane,  and  lies  upon  the  flexor  tendons.  Here  it  divides 
into  two  nearly  equal  parts;  the  external  gives  branches  to  the 
muscles  of  the  ball  of  the  thumb,  namely,  to  the  abductor  pollicis, 
the  opponens  pollicis,  and  the  outer  head  of  the  flexor  brevis 
pollicis,  and  then  terminates  in  three  digital  nerves,  two  of  which 
are  distributed  to  the  thumb,  and  the  third  to  the  outer  side  of 
the  index  finger ;  the  internal  gives  digital  branches  which  supply 
the  inner  side  of  the  forefinger,  both  sides  of  the  middle  finger, 
and  the  radial  side  of  the  ring  finger. 

The  two  nerves  to  the  thumb  proceed,  one  on  each  side  of  the  lon^; 
flpixor  tendon,  to  the  last  phalanx  :  the  outer  one  being  connected  with  a 
terminal  filament  of  the  radial. 

The  thinl  digital  nerve  runs  along  the  radial  eide  of  the  index  finger. 
The/mirth  descends  towards  the  cleft  between  the  index  Hud  middle 
fingers,  and  sidxlivides  into  two  brandies,  which  supply  their  opposite 
sides.  The  Jl/lh  is  joined  by  a  filament  from  one  of  the  ulnar  digital 
nervea,  and  then  subdivides  above  the  cleft  between  tlie  middle  and  ring 
fmgers,  to  supply  their  opposite  sides. 

Two  small  branches  ace  given  off  from  the  third  and  fourth  diijital 
nerves,  to  supply  the  two  outer  lurabricales ;  the  two  inner  being  supplied 
by  the  ulnar. 

About  an  inch  and  a  quarter  above  tJie  clefta  between  the  fingers, 
each  digital   nerve  subdivides  into  two  branches,  between  which  the 
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digital  artery  passes  and  bifuFcatea  lower  down ;  therefore  a  vertical  in- 
cision down  the  cleft  would  divide  the  artery  before  the  nerve. 

In  their  course  along  the  fingers  and  thumb,  the  nerves  lie 
superficial  to  the  arteries,  and  nearer  to  the  flexor  tendons.  About 
the  middle  of  the  first  phalanx  each  nerve  sends  a  branch,  which 
runs  along  the  back  of  the  finger  nearly  to  the  extremity,  commu- 
nicating with  the  dorsal  branches,  derived  from  the  radial  and 
ulnar  nerves.*  Near  the  ungual  phalanx  another  branch  is  dis- 
tributed to  the  skin  around  and  beneath  the  matrix  of  the  nail. 
Each  digital  nerve  terminates  in  the  cushion  at  the  end  of  the 
finger  in  a  brush  of  filaments,  with  their  points  directed  into  the 
papillae  of  the  skin. 

Flbxob  t«n-  Immediately  below  the  annular  ligament  the 

soKs  AXD  THsiB  teudous  Separate  from  each  other :  near  the  meta- 
8HKATH8.  caTpal  joluts  they  pass  in  pairs,  through   strong 

fibrous  rings  (p.  298)  formed  by  the  divisions  of  the  palmar  fascia. 
Below  the  metacarpal  joint  the  two  tendons  for  each  finger  enter 
the  sheath,  tliecOi  which  confines  them  in  their  course  along  the 
phalanges.  It  is  formed  by  a  strong  fibrous  membrane,  which  is 
attached  to  the  ridges  on  the  phalanges,  and  converts  the  groove 
in  front  of  these  bones  into  a  complete  canal,  exactly  large  enough 
to  contain  the  tendons.  The  density  of  the  sheath  varies  in  par- 
ticular situations,  otherwise  there  would  be  an  obstacle  to  the  easy 
flexion  of  the  fingers.  To  ascertain  this,  cut  open  one  of  the 
sheaths  along  its  entire  length  ;  you  will  then  see  that  it  is  much 

*  Upon  the  cutaneous  nerves  of  the  hand  and  feat  are  little  bodies,  termed,  after 
their  discoverer,  corpuscles  of  Pacini.  Some  of  them  will  be  found,  bj  careftilly 
examining  the  trunk  of  a  nerve,  or  one  of  its  smaller  branches,  in  the  subcutaneous 
tissue  at  the  root  of  a  finger.  Each  corpuscle  is  about  ^^  of  an  inch  long,  and  is 
attached  by  a  slender  fibro-cellular  pedicle  to  the  nerve  upon  which  it  is  situated; 
throngh  the  pedicle,  a  single  primitive  nerve  fibril  passes  into  the  corpuscle.  The 
corpuscle  itself  is  oompo8°d  of  a  series  of  concentric  capsules,  varying  from  twenty  to 
fifty  in  number,  and  separated  by  intervals  containing  fluid :  and  the  nerve  fibril 
terminates  by  a  dilated  extremity  in  a  central  cavity,  which  exists  in  the  axis  of  the 
corpuscle.  Thrir  function  is  unknown.  These  bodies  are  found  in  many  other  situa- 
tions, vis.,  in  the  solar  plexus,  the  pudic  nerves,  the  intercostal  nerves,  the  cutaneous 
nerves  of  the  arm  and  neck,  the  infra-orbital  nerve,  the  sacral  plexus,  and  in  nerves 
supplying  the  periosteum.    They  can  be  best  examined  in  the  mesentery  of  the  cat. 


stronger  between  the  joints  than  over  the  joints  tbemselvc 
Through  these  sheatlia,  inflammation  commencing  in  the  int^gfU- 
ments  of  the  finger  may  readily  extend  to  the  synovial  membrane 
of  the  tendon. 

In  cases  of  whitlow,  when  pus  forms  in  the  theca,  the  incision 
should  l>e  made  deep  enough  to  lay  open  this  fibro-osseous  canal, 
without  which  the  incision  will  be  of  no  use.  It  is  obvious  that 
the  incision  should  Ik?  made  down  the  centre  of  the  finger,  to  avoid 
the  digital  nerves  and  arteries.  If  this  opening  be  not  tiraely 
made,  the  flexor  tendons  are  likely  to  slough,  and  the  finger  be- 
comes stiff.* 

But  what  protects  the  joints  of  the  fingers  where  the  flexor 
tendons  play  over  them  ?  Look  into  an  open  sheath,  and  you  will 
see  that  in  front  of  the  joints  the  tendons  glide  over  a  smooth  fibro- 
cartilaginous structure,  called  the  ^fjalmar'  ligament. 

To  facilitate  the  play  of  the  tendons,  the  interior  of  the  sheath, 
as  well  as  the  tendons,  is  lined  by  a  synovial  membrane,  of  the 
extent  of  which  it  is  important  to  have  a  correct  knowledge.  With 
a  probe  you  may  ascertain  that  the  synovial  membrane  is  reflected 
from  the  sheath  upon  the  tendons,  a  little  above  the  metacarpal 
joints  of  the  fingers;  that  is,  nearly  in  a  line  with  the  transverse 
fold  in  the  skin  in  the  lower  third  of  the  palm.  Towards  the  distal 
end  of  the  finger,  the  synovial  sheath  stops  short  of  the  last  joint, 
so  that  it  is  not  injured  in  amputation  of  the  ungual  jihalani. 

And  now  notice  how  the  tendons  are  adapted  to  each  otber  in 
their  course  along  the  finger.  The  superficial  flexor,  near  the  root 
of  the  finger,  becom&i  slightly  grooved  to  receive  the  deep  flexor ; 
about  the  middle  of  the  first  phalanx  it  splita  into  two  portions, 
through  which  the  deep  flexor  passes.     The  two  portions  reunite 

*  On  closer  inapection  it  will  bo  o)>8erved  that  the  sheath  is  composed  of  bauds 
of  fibres,  vbich  take  differ«iit  directions,  and  hare  received  distinct  nanios.  The 
strongest  are  called  the  •  li^amenta  vapinalia.'  They  constitute  the  sheath  over  the 
bodjr  of  the  phalanx,  and  extend  transTeraely  from  one  side  of  the  bone  to  the  uther. 
The  '  I Uf amenta  cruciala'  are  two  slips,  which  cross  obliquelj  over  the  tendons.  The 
'  ligamenta  annularia'  are  5itiiat<>d  immediately  in  front  of  the  joints,  and  may  be 
considered  as  thin  continuntions  of  the  ligamenta  vaginaJia.  They  consist  of  fibres, 
which  are  attached  on  either  side  to  the  lateral  ligaments  of  the  joints,  and  pa«s 
tra&aTera«ly  over  the  tendons. 
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below  the  deep  tendon  so  as  to  embrace  it,  and  then  divide  a 
second  time  into  two  slips,  which  interlace  with  each  other  and  are 
inserted  into  the  sides  of  the  second  phalanx.  The  deep  flexor, 
having  passed  through  the  opening  of  the  superficial  one,  is  inserted 
into  the  base  of  the  last  phalanx.* 

In  what  way  are  the  tendons  supplied  with  blood  ?  Baise  and 
separate  the  tendons,  and  you  will  see  that  slender  but  very  vas- 
cular folds  of  synovial  membrane  (vincula  teudinum)  run  up  from 
the  phalanges  and  convey  blood-vessels  to  the  tendons. 

The  tendon  of  the  flexor  lonfftca  pollicia  lies  on  the  radial  side  of 
the  other  tendons  beneath  the  annular  ligament.  It  passes  between 
the  two  portions  of  the  flexor  brevis  pollicis  and  the  two  sesamoid  bones 
of  the  thumb,  enters  its  proper  sheath,  and  is  inserted  into  the  base 
of  the  last  phalanx.  Its  synovial  sheath  is  prolonged  from  the  large 
bursa  of  the  flexor  tendons  beneath  the  annular  ligament,  and  accom- 
panies the  tendon  down  to  the  last  joint  of  the  thumb ;  conse- 
quently the  sheath  is  injured  in  amputation  of  the  last  phalanx. 

BuBSAi.  Sac  op         A  large  and  loose  synovial  sac  (bursa  of  the  car- 
TJotCAapos.  piia)  facilitates  the  play  of  the  tendons  beneath 

the  anterior  annular  ligament.  It  lines  the  under  surface  of  the 
ligament  and  the  groove  of  the  carpus,  and  is  reflected  in  loose 
folds  over  the  tendons.  It  is  prolonged  up  the  tendons  for  an  inch 
and  a  half,  or  two  inches,  and  forms  a  cid-de-sac  above  the  ligament. 
Below  the  ligament  the  bursa  extends  into  the  palm,  and  sends  off 
prolongations  for  each  of  the  flexor  tendons,  which  accompany  them 
down  to  the  middle  of  the  hand.  You  will  understand  that,  when 
the  biirsa  is  inflamed  and  distended  by  fluid,  there  will  be  a  bulg- 
ing above  the  annular  ligament,  and  another  in  the  palm,  with 
perceptible  fluctuation  between  them ;  the  unyielding  ligament 
causing  a  constriction  in  the  centre.| 

*  In  the  Museum  of  the  College  of  SnigeoDS,  a  prepamtion  is  put  up  vhich  shows 
a  beautiful  piece  of  animal  mechanics  concerning  the  flexor  tendons ;  namely,  that  in 
its  passage  along  the  phalanges,  the  deep  flexor  forms,  at  the  flrst  phalanx,  a  kind  of 
little  patella  for  the  superflcial  one ;  but,  at  the  second  phalanx,  the  superficial  flexor 
lies  deeper  than  the  other,  and  forms  a  little  patella  for  it.  This  increases  the  leyerage 
in  each  case. 

t  In  onlj  one  subject  hare  wo  seen  an  instance  in  which  tliis  bursa  communicated 
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These  four  slender  muscles,  one  for  each  fi 
are  attaclied  to  the  deep  flexor  tendons  in  the  \  ^ 
All  of  them  arise  from  the  radial  side  of  the  deep  tendon  of  their 
corresponding  finger :  the  third  and  fourth  also  arise  from  the 
adjacent  sides  of  two  tendons.  Each  tenuiuates  in  &  broad  thin 
tendon  which  passes  over  the  radial  side  of  the  first  joint  of  the 
finger,  and  is  itiae-tied  into  the  extensor  tendon  on  the  dorsal  aspect 
of  the  first  phalanx  of  the  finger.  Their  acli&n  is  to  bend  the  first 
joint  of  the  fingers.  Being  inserted  near  the  centre  of  motion, 
thej  can  move  the  fingers  with  great  rapidity.  As  they  produce 
the  quick  motions  of  the  masician's  fingers^  they  were  called  by 
the  old  anatomists  '  fidicinales.' 

The  two  inner  lumbricalea  are  supplied  by  the  deep  branch  of 
the  ulnar  nerve;  tlie  two  outer  by  the  third  and  fourth  digital 
branches  of  the  naedian. 

Now  proceed  to  the  muscles  composing  the  ball  of  the  thumb 
and  the  little  finger.  The  dissection  of  them  requires  consider- 
able care. 

MF9CI.K8  or  "^he  great  strength  of  the  muscles  of  the  ball 

■rem  B*LL  OP  of  the  thumb  (unde  nomeu  pollicis),  is  one  of  the 

THaTiir«u.  distinguishing  features  of  the  human  hand.     This 

strength  is  necessary  in  order  to  oppose  that  of  all  the  fingers.  In 
addition  to  its  strength,  the  thumb  enjoys  perfect  mobiUty.  It 
has  no  less  than  eight,  muscles — namely,  an  abductor,  an  opponeus, 
two  flexors,  three  extensors,  and  an  adductor. 

Abductor  This  is  the  most  superficial.     It  is  a  thin,  flat 

Foiwcia.  muscle,  and  arises  from  the  ridge  of  the  os  tra- 

pezium and  the  annular  ligament.  It  is  inserted  by  a  flat  tendon 
into  the  base  of  the  first  phalanx  of  the  thumb.  Its  acti-o^i  is  to 
draw  the  thumb  away  from  the  fingers.  Its  nerve  comes  from 
the  median.  Reflect  it  from  its  insertion  to  expose  the  follow- 
ing :— 

with  the  wrist  joint.  It  eommanicatcB  alwnyii  vith  the  aynovial  sheath  of  th*  loag 
flc-xor  of  the  thumb,  in  tnost  c^ibm  with  that  of  (he  flexure  of  (ho  little  fiiigur,  and  but 
nroly  vith  that  of  the  imlox,  middle,  and  ring  fingers.  For  this  reason,  infliimmatioii 
of  thethm-A  of  the  thamb  ut  littlo  flngor  is  more  liable  to  be  attended  with  Beriotu 
oooMquencea  than  either  of  the  ulhers. 
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Oppohbns  Por/-  This  muscle  a/rieea  from  the  os  trapezium  be- 
"'^w-  neath  the  abductor,  and  from  the  annular  ligament, 

and  is  mserted  into  the  whole  length  of  the  radial  side  of  the  meta- 
carpal bone  of  the  thumb.  The  action  of  this  powerful  muscle 
is  to  oppose  the  thumb  to  all  the  fingers.  Its  nerve  comes  from 
the  median.  Reflect  it  from  its  insertion,  to  expose  the  follow- 
ing:— 

FlhxobBhbvib  This  muscle  has  two  origins;  one,  the  super- 
Poixicis.  ficial,  from  the  annular  ligamentitnd  os  trapezium ; 

the  other,  the  deep,  from  the  os  trapezoides,  os  magnum,  and  the 
bases  of  the  second  and  third  metacarpal  bones.  It  is  inserted  by 
two  strong  tendons  into  the  base  of  the  first  phalanx  of  the 
thumb ;  the  superficial  tendon  being  connected  with  the  abductor 
poUicis,  and  the  deep  one,  with  the  adductor  pollicis.  A  sesamoid 
bone  is  found  in  each  of  the  tendons.  The  tendons  of  insertion  of 
this  muscle  are  separated  by  the  long  flexor  tendon  of  the  thumb 
and  the  arteria  magna  pollicis.  Its  action  is  to  bend  the  first 
phalanx  of  the  thumb.  The  superficial  portion  is  supplied  by  the 
median  nerve ;  the  deep,  by  the  ulnar. 

ADDxrcroB  Pol-  This  muscle  arises  from  the  palmar  aspect  of 
LiaH.  the  shaft  of  the  metacarpal  bone  of  the  middle 

finger ;  its  fibres  converge  and  are  inserted,  along  with  the  deep 
or  inner  portion  of  the  flexor  brevis  pollicis,  into  the  base  of  the 
first  phalanx  of  the  thumb.  Its  action  is  to  draw  the  thimib 
towards  the  palm,  as  when  we  bring  the  tips  of  the  thumb  and 
little  finger  into  contact.  It  is  supplied  by  the  deep  branch  of 
the  ulnar  nerve,  which  also  supplies  the  inner  head  of  the  flexor 
brevis  pollicis.  The  other  muscles  of  the  ball  of  the  thumb  are 
supplied  by  the  median  nerve. 

MU8CIJH  OF  THH  Thc  musclcs  of  the  little  finger  correspond  in 
BALL  OF  TM  somc  mcasure  with  those  of  the  thumb.      Thus 

LiTTLB  FiNOKB.  thcre  is  an  abductor,  a  flexor  brevis,  and  an  op- 
ponens  minimi  digiti.  All  derive  their  nerves  from  the  deep 
branch  of  the  ulnar. 

Abduciob  This,  the  most  superficial  of  the  muscles  of  the 

MiNna  Diem.        little  finger,  arises  from  the  pisiform  bone,  and 
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from  the  tendinous  expansion  of  the  flexor  c-arpi  ulnaris  :  it  W 
iiisedeil  by  a  flat  teniion  into  the  inner  side  of  the  base  of  the  first 
phalanx  of  the  little  finger.  Its  acti&n  is  to  draw  this  fingier 
from  the  others.  Its  nerve  comes  from  the  deep  branch  of  the 
vilnar. 

FuccoH  BuKTis  This  slender  muscle  may  be  considered  as  a 
MixiMi  DiQiTi.  portion  of  the  preceding.  It  arises  from  the 
UDciforra  bone  and  annular  ligamenU  and  is  i)iseHed  with  the 
tendon  of  the  abductor  into  the  base  of  the  first  phalanx  of  the 
little  finger.  ltd  avtian  ia  similar  to  that  of  the  abductor.  Nerve 
from  deep  branch  of  ulnar.  Between  the  origins  of  the  abductor 
and  flexor  brevia  minimi  digiti,  the  deep  branch  of  the  ulnar  artery 
and  nerve  sinks  dovra  to  form  the  deep  palmar  arch. 

OpponaNs  The  liiat  two  muscles  must  Im  reflected  firom 

MiNiJct  Diara.  their  insertion,  to  expose  the  oppoTwns  mininti 
digiti.  It  arises  from  the  unciform  process  and  the  annular 
ligament,  and  is  his&rted  along  the  iduar  side  of  the  shaft  of  the 
metacarpal  bone  of  the  little  finger.  Its  action  is  to  draw  this 
bone,  the  most  movable  of  all  the  metacarpal  bones  of  the  fingers, 
towards  the  thumb.  Thus  it  greatly  strengthens  the  grasp  of  the 
palm.     Nerve  from  deep  branch  of  ulnar. 

^  Now   cut  through  all  the  flexor  tendons,  and 

remove  the  deep  fascia  of  the  palm,  to  see  the 
deep  arch  of  arteries  and  its  branches. 

B      cuKA  '^^^  radial  artery,  sinking  into  the  space  he- 

THB  Radial  Ar-  tween  the  first  and  sccoud  metacarpal  bones,  enters 
TKBT  IN  TMH  thc  palm  between  the  inner  bead  of  the  flexor 

^*'''*'  brevia   and  the  adductor   pollicis,  and   gives   oflf 

three  branchen — the  arteria  princeps  pollicis,  the  radialis  indicis, 
and  the  palmaris  profunda,  which  unites  with  the  ulaax  to  form 
the  deep  arch. 

The  nrtrrUi  prhic'ps  poUicis  nms  in  fiiout  of  the  abductor  indicis 
(first  dorsal  interosseous),  close  along  the  metacarpal  bono  of  the  thumb  : 
in  the  interval  lx;lween  the  lower  jKirtions  of  the  flexor  brevis  pollicis, 
the  artery  divid**  into  two  digital  hrauches,  which  prtx>eed  one  on  either 
aide  of  the  thumb,  and  inoscuLtts  at  the  apex  of  the  laist  phalanx. 


PALM    OP   THE    HAND.  8M 

distrilmtion  and  mode  of  terminfttion  m-e  like  those  of  the  other  digital 
arteries. 

The  arteria  radinlia  ituJicifi  runs  between  the  abductor  indicia  and 
Buldtictor  pollicis,  nlong  the  radial  side  of  the  index  finger  to  the  end, 
where  it  foi'ius  an  ai-ch  with  tlie  other  distal  ai-teiT,  a  branch  of  the 
ulnar.  Near  the  lower  margin  of  the  adiUirtor  ix)llicis,  the  nidialis 
indicis  generally  receives  a  branch  from  the  aui>erficial  palmar  arch. 

Thejoa?7>Ktmprq/'Tt?icirt  may  be  considered  a.s  the  continuatiuii 
of  the  radial  artery.  It  enters  the  palm  between  the  inner  head  of 
the  flexor  brevis  and  the  adductor  pollicif«,  and,  running  upon  tlie 
bases  of  the  metacarpal  bones,  inosculates  with  the  deep  branch  of 
the  ulnar  artery,  thus  completing  the  deep  palmar  arch.  From 
the  curve  of  the  arch  small  recuirent  brancbeH  ascend  to  supply 
the  bones  and  joints  of  the  carpus,  inosculating  with  the  other 
cjirpal  arteries. 

From  the  convexity  of  the  arch  three  or  four  Hmull  hmnchea,  called 
pfdmar  inUrosJteou^  (fig.  58,  p.  5^99),  de.soend  to  supply  the  iuterosweoMS 
muscles,  and  n«ir  the  clefts  of  the  tingeiB  communicate  with  the  digital 
arteries.  These  palmar  inberosseous  branches  are  sometimes  of  ctmsider- 
able  size,  and  take  the  place  of  one  or  more  of  the  digital  arteries,  ordi- 
narily derived  from  the  superficial  palmar  arch.  Three  branches,  cal!e<i 
perforaHny,  pass  between  the  upper  ends  of  the  nietacaqial  bones  to  the 
hiwk  of  the  band,  and  communicate  with  the  carpal  branches  of  the  radial 
and  ulnai'. 

Deep  Bhancm  This  nerve  sinks  into  the  palm  with  the  uluaria 

OF  THB  Ulnar  profimda  artery,  between  the  aViductor  and  flexor 

Neuvk.  brevis  minimi  dig-iti.      It  then  runs  with  the  deep 

palmar  arch  towards  the  radial  side  of  the  palm,  and  terminates 
in  the  adductor  pollicig,  and  the  inner  or  deep  head  of  the  flexor 
brevis  pollicis.  Between  the  pisiform  and  unciform  bones,  the 
nerve  gives  a  branch  to  each  of  the  muscles  of  the  little  finger. 
Subsequently  it  sends  branches  to  each  interosseous  muscle  and  to 
the  two  inner  lumbricalos. 

The  tendon  of  the  flexor  carpi  radialis  in  the  palm  must  now 
be  followed  to  its  insertion  into  the  base  of  the  second  metacarpal 
bone. 
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The  di«&ection  of  the  remaining  muscles  of  the  palm,  called, 
from  their  position,  mtcroasei^  must  be,  for  the  present,  post- 
poned. 


MUSCLES  OF  THE  BACK  CONNECTED   WITH  THE  ARM. 


DasNcnoN, 


Make  an  incision  down  the  spine  from 
occiput  to  the  sacrum ;  another,  from  the  last 
dorsal  vertebra  upwards  and  outwards  to  the  acromion  ;  and  a 
tliird,  from  the  sacrum  alonji;  the  crest  of  the  ilium  ;  then  reflect 
the  skin  outwarda  from  the  deuse  subcutaneous  tissue,  in  which 
will  be  found  the  foliowiog  cutaneous  nerves. 

CoTANMous  These  are  derivetl  from  the  posterior  divisions 

NBBmei  OF  THE         of  the   spinal   nprves,  and  correspond,  generally, 
^**^-  to  the  number  of  the  vertebrse.     The  posterior 

primiu-y  branches,  mucli  snialler  than  the  anterior,  divide,  between 
the  trauHveriie  processes,  into  external  and  inttrrnal  branches. 
From  the  ijUemal,  which  become  superficial  near  the  spines  of 
the  vertebra,  are  derived  those  branches  which  supply  the  skin  in 
the  cervical  and  upper  dort^al  regions  ;  from  the  external^  which 
appear  near  the  angles  of  the  ribs,  are  derived  those  which  supply 
the  skin  of  the  lower  dorsal  and  lumbar  regions.  In  the  cervical 
and  upper  dornal  region,  the  cutaneous  nervea  perforate  the  com- 
plezxis,  splenius,  and  trapezius ;  in  the  lower  dorsal  and  lumbar 
region,  they  perforate  the  aerratua  posticus  inferior  and  latissimus 
dorsi.  As  might  be  expected,  the  external  branches  are  the  larger, 
especially  in  the  loins,  where  some  of  them  descend  over  the  crest 
of  the  ilium,  and  terminate  in  the  skin  of  the  buttock. 

Among  these  cutaneous  nerves,  notice,  at  this  stage  of  the  dis- 
section, the  following : — 

1.  The  posterior  branch  of  the  second  cerviceU  nerve  is  called 
the  great  occipital.  It  perforates  the  complezus,  and  ramifies  on 
the  back  of  the  scalp  with  the  occipital  artery. 

2.  The  posterior  branch  of  the  third  cervical  nerve 
sends  a  branch  to  the  back  of  the  scalp. 


■ 

1 


J 


SUPEBFIGIAL   MUSCLES   OF   THE    BACK.  311 

3.  The  posterior  branch  of  the  second  dorsal  nerve  is  the  largest 
of  all  the  dorsal  cutaneous  nerves.  It  runs  outwards  and  ramifies 
in  the  skin  over  the  spine  of  the  scapula. 

4.  The  posterior  branch  of  the  secoTid  lumbar  nerve  comes 
through  the  fescia  lumbomm  near  the  posterior  superior  spine  of 
the  ilium,  and  nms  over  the  crest  of  that  bone  to  supply  the  skin 
of  the  buttock. 

^  The  trapezius  and  latissimus  dorsi,  which  form 

X)lSSBCnON 

the  first  layer  of  muscles,  must  now  be  cleaned  by 
dissecting  in  the  course  of  their  fibres. 

Alone,  this  muscle  is  triangular ;  with  its  fellow, 

it  presents  a  trapezoid  form.  It  arises  from  the 
inner  fourth,  more  or  less,  of  the  superior  curved  line  of  the  occi- 
put ;  from  the  ligamentum  nuchse,*  from  the  spines  of  the  seventh 
cervical,  and  all  the  dorsal  vertebrae,  and  from  their  supra-spinous 
ligaments.  The  fibres  converge  towards  the  shoulder.  The  upper 
are  inserted  fleshy  into  the  external  third  of  the  clavicle;  the 
middle,  into  the  inner  border  of  the  acromion  and  spine  of  the 
scapula ;  the  lower  terminate  in  a  thin  tendon,  which  plays  over 
the  triangular  surface  at  the  back  of  the  scapula,  and  is  inserted 
into  the  beginning  of  the  spine.  The  insertion  of  the  trapezius 
exactly  corresponds  to  the  origin  of  the  deltoid,  and  the  two 
muscles  are  connected  by  a  thin  aponeurosis  over  the  spine  and 
acromion.  If  both  the  trapezius  muscles  be  exposed,  observe  that, 
between  the  sixth  cervical  and  the  third  dorsal  vertebrae,  their 
origin  presents  an  aponeurotic  space  of  an  elliptical  form. 

The  structures  covered  by  the  trapezius  are,  the  splenius,  the 
complexus,  the  levator  anguli  scapulae,  the  rhomboidei  minor  and 
major,  the  supra-spinatus,  a  small  part  of  the  infra-spinatus,  the 
longistimus  dorsi,  the  sacro-lumbalis,  the  spinal  accessory  nerve, 
and  the  superficialis  colli  artery. 

*  The  ligamentam  nuchse  is,  in  man,  only  a  rudiment  of  the  great  elastic  ligament 
which  BupportB  the  weight  of  the  head  in  quadrupeds.  It  extends  from  the  spine  of 
the  occiput  to  the  spines  of  all  the  cervical  yertebra,  except  the  atlas ;  otherwise  it 
would  impede  the  free  rotation  of  the  head.  In  the  giraffe  this  ligament  is  six  feet 
long,  and  as  thick  as  a  man's  forearm.  Professor  Quekett  states  that  when  divided  it 
shrinks  at  least  two  feet. 


312 


SUPERFICIAL   MUSCLES   OP   THE    BACK. 


The  fixed  pt»int  of  the  muscle  being  at  the  vertebral  column, 
all  its  fibres  tend  to  raise  the  shoulder.  The  deltoid  cannot  raise 
the  humerus  beyond  an  angle  of  ninety  degrees :  beyond  this,  the 
elevation  of  the  arm  is  principally  effected  by  the  rotatory  move- 
ment of  the  scapula.  The  trapezius  is  in  strong  aetion  when  a 
weight  is  borne  upon  the  shoulders  ;  again,  its  middle  and  inferior  j 
fibres  act  powerfully  in  drawing  tlve  pcnpula  backwards,  ns  in 
preparing  to  strike  a  blow.  If  both  muscles  act,  they  draw  the 
head  backwards;  if  one  only  acts,  it  draws  the  head  to  the  same 
side.  It  U  supplied  by  the  nervns  accessorius  and  the  cervical 
plexus,  and  by  the  superficialis  colli  artery. 

Latisbimts  This  broad  flat  muscle  occupies  the  lumbar  and 

PoRsi.  lower   dorsal   region,  and   thence  extends  to    the 

arm,  where  it  forms  part  of  the  posterior  boundary  of  the  axilla. 
It  arisea  from  the  posterior  third  of  the  external  lip  of  the  crest 
of  the  ilium,  from  the  spinous  processes  of  the  two  upper  sacral, 
all  the  lumbar  and  the  six  lower  dorsal  vertebrje,  by  a  strong 
aponeurosis ;  and,  lastly,  from  the  three  or  four  lower  ribs  by  fleshy 
slips,  which  interdigitate  with  those  of  the  external  oblique  muscle 
of  the  abdonieu.  All  the  fibres  converge  towards  the  axilla,  where 
they  form  a  thick  muscle,  which  curves  round  the  inferior  ang^Ie 
of  the  scapula,  and  is  inserted  by  a  broa<l,  flat  tendon,  into  the 
bottom  of  the  bicipital  groove  of  the  humerus.  The  tendon  is 
about  two  inches  broad,  and  lies  in  front  of  and  higher  than  that 
of  the  teres  mnjor,  from  which  it  is  separated  by  a  large  bursa.* 
It  is  supplied  mainly  by  the  long  subscapular  nerve,  also  by  the 
posterior  branches  of  the  dorsal  and  luralxir  nerves. 

The  latissimus  dorsi  draws  the  humerus  inwards  and  back- 
wards ;  rotating  it  also  inwards.  It  co-operates  with  the  pectoralia 
major  in  pulling  any  object  towards  the  body :  if  the  humerus  be 
the  fixed  point,  it  raises  the  body,  aa  in  climbing.  The  object  of 
the  muscle  .arising  so  high  up  the  liack  is,  that  the  trausverae 
fibres  of  the  muscle  may  strap  down  the  inferior  angle  of  the 
scapula.     It  sometimes  happens  ttiat  tlie  scapula  slips  above  the 

*  The  lAtiMiTniu  dorsi  frequently  r«c«iTea  a  dittinct  Mcntarj  slip  from  the  infnior 
■nglo  of  the  scnpulu. 
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muscle  :  this  displacement  is  readily  recognised  by  the  unnatural 
projection  of  the  lower  angle  of  the  bone,  and  the  impaired  move- 
ments of  the  arm.* 

The  muscles  lying  beneath  the  latissiraiis  dorsi  are, — a  small 
part  of  the  rhomboideus  major,  of  the  infra-spinatius,  and  of  the 
teres  major,  the  serratus  posticus  inferior,  the  spinalis  dorsi,  the 
lonjifissimus  dorsi,  the  sacro-liimbalij*,  and  the  external  intercostals. 
Between  the  base  of  the  scapiila,  the  trapezius,  and  the  upper 
border  of  the  latisfiimus  dorsi,  a  triungular  space  is  observed  when 
the  arm  ia  raised,  in  which  the  lower  fibres  of  the  rhomlK>ideu8 
major  and  part  of  the  sixth  int-ercostal  space,  are  exposed.  Im- 
mediately above  the  crest  of  the  ilium,  between  the  free  mnrfrins  of 
the  latissimuR  dorsi  and  external  oblique,  there  is,  also,  an  interval 
in  which  a  little  of  the  internal  oblique  can  be  seen. 

LtiKBAS  This   dense   shining   aponeurosis  of    the   back 

Apohbceobis.  (sometimes  termed  the  aponeurosis  of  the  latissi- 

muB  dorsi)  forms  the  posterior  part  of  the  sheath  of  the  erector 
spina:*.  It  is  pointed  above,  where  it  is  continuous  with  the  deep 
cervical  fascia,  broader  and  stronger  below.  It  contiists  of  ten- 
dinous fibres,  which  are  attached  internally  to  the  spines  of  the  six 
or  seven  lower  doreal,  all  the  hm:ibar  and  sacral  vertebi"a3 ;  exl^er- 
nally,  to  the  angles  of  the  ribs  j  and  inferiorly  it  is  blended  with 
the  tendons  of  the  serratus  posticus  inferior  and  latis-simus  dorsi. 
When  suppuration  takes  place  in  the  loins,  constituting  a  lumbar 
abscess  in  connection  with  spinal  disease,  the  pus  is  seated 
beneath  this  aponeurosis,  and  is  therefore  taidy  in  coming  to  the 
Bujface. 

Reflect  the  trapezius  from  its  insertion.  On  its 
under  surface  see  the  ramifications  of  its  nutrient 
artery,  the  superficialia  colli,  a  branch  of  the  posterior  scapular. 
A  large  nerve,  the  spinal  accessory,  enters  its  under  surface  near 

*  We  hare  seen  several  instances  of  this  dieplsceineDt,  There  ia  great  projection 
of  the  infEfior  angle  of  the  scapula,  especially  when  the  piitienl  attempts  torHJae  the 
arm.  He  rannot  raise  the  arm  beyond  a  right  angle,  unless  firm  pressure  it)  made 
on  the  lower  angle  of  the  scapula,  so  as  to  supply  the  place  of  the  muscalar  strap, 
IVhether  the  scapula  can  be  replaced  or  not,  a  iirtn  bandage  should  be  applied  rotind 
the  cheat. 


Dissection. 
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the  clavicle,  and  divides  into  filaments,  wjiich,  reinforced  by  61 
inents  from  the  third  and  fourth  cervical  nerves,  are  distributed 
to  the  muscle  as  far  as  its  lower  border. 

Spinal  Accm-  This  nerve  is  one  of  the  three  divisions  of  the 

80BY  Nkbvk.  eighth  pair  uf  cerebral  nerves.     It  arises  from  the 

lateral  part  of  the  cervical  portion  of  the  spinal  cord  by  several 
roots,  some  of  which  are  as  low  aa  tiie  sixth  cervical  vertebra. 
Formed  hy  the  union  of  these  roots,  the  nerve  enters  the  skull 
through  the  foramen  magnum,  and  leaves  it  again  throug^h  the 
foramen  jugular e.  It  then  runs  behind  the  internal  juguhir  vein, 
traverses  obliquely  the  upper  third  of  the  ateino-mastoid,  and 
crosses  the  posterior  triangle  of  the  neck  to  the  trapezius,  which  it 
supplies  (p.  19). 

Beneath  the  trapezius  we  have  to  examine  the  second  layer, 
eonsiBting  of  three  muBclea  connected  with  the  scapula  :  namely, 
the  levator  anguli  scapulae,  the  rhomboideus  major  and  minor. 
The  scapula  should  be  adjusted  so  as  to  stretch  tlieir  fibres. 

LxTATOH  As-  This  muscle  is  situated  at  the  side  of  the  neck. 

otn.i  Scapula.  It   arises   by   four   tendons    from    the   posterior 

tubercles  of  the  transverse  processes  of  the  four  upper  cervical 
vertebne.  The  muscular  slips  to  which  the  tendons  give  rise  form 
a  single  muscle,  which  descends  along  the  side  of  the  neck,  and  is 
inserted  into  the  posterior  border  of  the  scapula  between  its  spine 
and  superior  angle.  Its  action  is  to  raise  the  posterior  angle  of 
the  scapula ;  as,  for  instance,  in  shrugging  the  shoulders.  Its 
nerve  comes  from  the  fifth  cervical. 

RHOMBorDTOs  These  flat  muscles  extend  from  the  spinous  pro- 

Major  ano  cesses  of  the  vertebrsB  to  the  base  of  the  scapula. 

MisoK,  They  often  appear    like  a    single  muscle.      The 

rhomboideus  minor,  the  higher  of  the  two,  arises  by  a  thin  apo- 
neurosis from  the  spinous  processes  of  the  last  cervical  and  the  first 
dorsal  vertebra,  and  is  inserted  into  the  base  of  the  scapula  oppo- 
site its  spine.  The  rhomboideus  major  arises  by  tendinous  fibres 
from  the  spinous  processes  of  the  four  or  five  upper  dorsal  vertebrae, 
and  is  inserted  bj  fleshy  fibres  into  the  base  of  the  scapula  between 
its  spine  and  inferior  angle ;  the  larger  number  of  the  fibres  being 
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inserted  into  a  tendinous  arch,  which  is  chiefly  attached  to  the 
inferior  angle.  The  action  of  these  muscles  is  to  draw  the  scapula 
upwards  and  backwards.  They  are  the  antagonists  of  the  serratus 
magnus. 

The  nerve  of  the  rhomboid  m/usdea  (posterior  scapular)  is  a 
branch  of  the  fifth  cervical.  It  passes  outwards  beneath  the  lower 
part  of  the  levator  anguli  scapulae,  to  which  it  sends  a  branch,  and 
is  lost  in  the  under  surface  of  the  rhomboidei. 

This  muscle  extends  from  the  scapula  to  the 

OmO-HTOIDEC9.  1.1  1  .    ,  1.    ,  1 

OS  hyoides,  and  consists  of  two  long  narrow  mus- 
cular portions,  connected  by  an  intermediate  tendon  beneath  the 
sterno-mastoid.  The  posterior  portion  only  can  be  seen  in  the 
present  dissection.  It  arises  from  the  upper  border  of  the  scapula, 
close  behind  the  notch,  and  from  the  ligament  above  the  notch. 
Thence  the  slender  muscle  passes  forwards  across  the  lower  part  of 
the  neck,  beneath  the  stemo-mastoid,  where  it  changes  its  direc- 
tion and  ascends  nearly  vertically,  to  be  attached  to  the  os  hyoides 
at  the  junction  of  the  body  with  the  gieater  cornu  (p.  29).  Thus 
the  two  portions  of  the  muscle  form,  beneath  the  stemo-mastoid, 
an  obtiise  angle,  of  which  the  apex  is  tendinous,  and  of  which  the 
angular  direction  is  maintained  by  a  layer  of  fascia,  proceeding 
from  the  tendon  to  the  first  rib  and  the  clavicle.  Its  action  is  to 
depress  the  os  hyoides.  Its  nerve  comes  from  the  descendens 
noni  (p.  30). 

SupBA-scAFu-  This  artery  (transversalis  humeri),  a  branch  of 

LAB  Abtebt.  the  thyroid  axis  (p.  67),  runs  behind  and  parallel 

with  the  clavicle,  over  the  lower  end  of  the  scalenus  anticus  to  the 
upper  border  of  the  scapula,  where  it  usually  passes  above  the 
ligament  bridging  over  the  notch.  It  ramifies  in  the  supra- 
spinous fossa,  supplying  the  supra-spinatus,  and  then  passes  under 
the  acromion  to  the  infra-spinous  fossa,  where  it  inosciilates 
freely  with  the  dorsalis  scapulae,  a  branch  of  the  subscapular.  It 
sends  oflF — 

a.  The  guprn-acromial  branch,  which  ramifiea  upon  the  acromion, 
anastomosing  with  the  other  acromial  arteries  derived  from  branches  of 
the  axillary ;  b.  a  small  subacajmlar  branch  to  the  fossa  of  the  same 
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name  j  c.  articular  arteries  to  the  sliouldcr  joml ;  and,  lastly,  (f,  tbe 
iiifra-npinoti«  bmnch,  which  sinastomosea  with  the  doi-salis  acaptilnr. 
The  supi-a-scapular  vein  termiimtes  either  in  the  suhclaviiin  or  in  the 
external  jugular. 

The  supra-scapular  nerve,  a  branch  of  the  fifth,  and  some- 
times  the  sixth,  cervical,  runs  with  the  corresponding  artery,  and 
fifter  passing  through  the  supra-scapular  notch^  is  distributed  to 
the  supm-spinatus  and  iufra-spinatue.  In  the  snpra-spinous  fossa, 
this  nerve  sends  a  small  branch  to  the  shoulder-joint. 
PosTKKioK  Thin  artery  is  one  of  the  divisions  of  the  trans- 

versalia  colli,  but  comes  very  frequently  from  the 
subclavian  in  the  third  part  of  its  course  (p.  67). 
It  runs  across  the  lower  part  of  the  neck,  above,  or  between  the 
nerves  of  the  brachial  plexus,  towards  the  posterior  superior  ang^le 
of  the  scapula.  Here  it  pursues  its  course  along  the  posterior 
border  of  the  scapula  beneath  the  levator  anguli  scapulae  and  the 
rhomboidei,  anastomosing  with  branches  of  the  supra-scapular  and 
sub-scapular  arteries.  The  corresponding  vein  joins  the  external 
jugular  or  the  euWlavian. 

Divide  the  rhomboid  muscles  near  their  inser- 
tion, and  trace  the  artery  to  the  inferior  angle 
of  the  scapula,  where  it  terminates  in  the  rhomboidei,  serratus 
magnus,  and  latissimus  dorsi. 

Numerous  muscular  branches  arise  from  the  posterior  scapular. 
The  Fuperficialis  colli  (the  other  division  of  the  transversalis  colli) 
is  given  off  near  the  upper  angle  of  the  scapula  for  the  supply  of 
the  trapezius. 

Divide  and  reflect  the  latissimus  dorsi  below  the  inferior  angle 
of  the  scapida,  and  ilraw  the  scapula  forcibly  outwards,  to  have  a 
more  perfect  view  of  the  extent  of  the  scrratus  magnus,  than  was 
seen  in  the  axilla.  The  abundance  of  connective  tissue  in  this 
situation  is  necessary  for  the  play  of  the  scapula  on  the  chest. 

gKKRATos  This  broad  flat  muscle  intervenes  between  the 

ILkovm.  scapula  and  the  ribs.     It  arises  by  nine  fleshy 

digitations  from  the  eight  upper  ribs,  each  rib  giving  origin  to  one, 
and  the  second  to  two.    The  four  lower  digitations  correspond  with 
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those  of  the  external  oblique  muscle  of  the  abdomen.  All  the 
fibres  pass  backwards,  and  converge  to  be  inserted  along  the  inner 
side  of  the  posterior  border  of  the  scapula,  chiefly  near  the  upper 
and  lower  angles. 

This  is  the  most  important  of  the  muscles  which  regulate  the 
movements  of  the  scapula.  It  draws  the  scapula  forwards,  and 
thus  gives  additional  reach  to  the  arm  ;  it  counteracts  all  forces 
which  tend  to  push  the  scapula  backwards ;  for  instance,  when  a 
man  falls  forwards  upon  his  hands,  the  serratus  magnus  sustains 
the  shock,  and  prevents  the  scapula  from  being  driven  back  to  the 
spine.  Supposing  the  fixed  point  to  be  at  the  scapula,  some 
anatomists  ascribe  to  it  the  power  of  raising  the  ribs ;  hence  Sir 
Charles  Bell  called  it  the  external  respiratory  muscle,  the  in- 
ternal respiratory  muscle  being  the  diaphragm. 

The  nerve  which  supplies  it  is  a  branch  of  the  fifth  and  sixth 
cervical  nerve  :  it  descends  along  its  outer  surface,  distributing  a 
filament  to  each  digitation  of  the  muscle  (p.  271). 

Divide  the  serratus  magnus  near  the  scapula, 
and  remove  the  arm  by  sawing  through  the  middle 
of  the  clavicle,  cutting  through  the  axillary  vessels  and  nerves. 
These  should  be  tied  to  the  coracoid  process.  After  the  removal 
of  the  arm,  examine  the  precise  insertions  of  the  preceding 
muscles. 


DISSECTION  OF  THE  MUSCLES  OF  THE  SHOULDER. 

^  Dissect    first    the     cutaneous    nerves    of    the 

CuTANBoos  shoulder ;    these    are    derived,   partly  from  the 

NrnvEsoFTHH  acromial  branches  of  the  cervical  plexus  which 
Shouldbb.  descend  over  the  acromion  (fig.  59),  partly  from 

the  circumflex  nerve,  of  which  one  or  two  branches  turn  round  the 
posterior  border  of  the  deltoid  ;  others  perforate  the  muscle,  each 
accompanied  by  a  small  artery. 

Notice  the  strong  layer   of  fascia  upon   the  surface  of  the 
deltoid,  which  extends  from  the  aponeurosis  covering  the  muscles 
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on  the  liack  of  the  scapula,  and  is  continuous  with  the  fascia  of 
the  urm.  It  dips  down  V)etween  the  fibres  of  the  muscle,  dividing 
it  into  large  bundles.     This  fascia  must  l>e  removed. 

The  large  muscle  which  covers  the  shoulder- 
joint  is  named  deltoid,  from  its  resemblance  to  the 
Greek  A  reversed.  It  arises  from  the  external  third  of  the 
clavicle,  from  the  acromion,  and  from  the  spine  of  the  scapula 

Fio.  60. 


Dkltoid. 


1.  6D|>r»-acruaii&l  br.  of  the 
oerrical  nenrca. 

S.  Aaecndlng  uiil  detomd- 
U\g  lira,  of  tbe  ciTonm' 
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7.  PUuBonU  Of  iho  I 

Internal  catstieuai  n. 

8.  rnrtfrior      ouUneoui 

br.  of  (ntemai  cot»- 
Dcoo*  a. 

9.  Ormncb  of  liitenwl  co- 

Uuieoiu  n. 


cuTAKaocs  msTM  or  Tin  upt  aHotnLDRa  and  abm.    (postbriob  tikw.) 

down  to  the  triangular  surface  at  its  root.  Thia  origin,  which 
corresponds  to  the  insertion  of  the  tr.ipezius,  is  tendinou£  and 
fleshy  everywhere,  except  at  the  commencement  of  the  spine  of  the 
scapula,  where  it  is  simply  tendinous,  and  connected  witli  the 
infra-spinous  aponeuroais.  The  muscular  fibres  descend,  the  an- 
terior backwards,  the  posterior  forwards,  the  middle  perpendicu- 
larly ;  all  converge  to  a  tendon  which  is  iiiserted  into  a  rough 
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surface  on  tbe  outer  side  of  the  hiimeruH,  a  little  above  the  middle 
of  the  shaft.  The  insertion  of  the  tendon  extends  one  inch  and  a 
half  aloDfj;  the  humerus,  and  terminates  in  a  V-shaped  form,  the 
origin  of  the  brachialis  anticus  embracing  it  on  either  side. 
Sometimes  a  few  fibres  of  the  pectoralis  major  are  connected  with 
its  front  Iwrder. 

T}ie  muscular  bundles  composing  the  deltoid  have  a  peculiar 
arrangement :  a  peculiarity  arising  from  its  broad  origin  and  its 
narrow  insertion.  It  consists  in  the  interposition  of  tendons 
between  the  bundles  for  the  attachment  of  the  muscular  fibres. 
The  annexed  woodcut  shows  this  arrangement  better  than  any 
description.  The  action  of  the  muscle  is  not  only  concentrated 
upon  one  point,  but  its  power  is  also  greatly  increased  by  this 
arrangement. 

Action  of  tiik  It  raises  the  arm  ;  but  it  cannot  do  so  lieyond 

Deltoid.  an  angle  of  ninety  degrees.     The  elevation  of  the 

arm    beyond  this   angle    is    effected  through  the  raising  of  the 
shoidder  by  tJie  trapezius  and  ser- 
ratus  magnus.     Its  anterior  fibres 
draw  the  arm  forwards ;    its  pos- 
terior, backwards. 

This  powerful  muscle  is  supplied 
with  blood,  by  the  anterior  and 
posterior  circumflex,  the  thoracica 
humeraria,  the  thoracica  acromi- 
alis,  all  from  the  axillary  artery ; 
also  by  the  deltoid  branch  of  the 
brachial.  Its  nerve  is  the  circumflex. 

The  rotundity  of  the  shoulder  is 
due  not  so  much  to  the  deltoid  as 
to  the  upper  end  of  the  humerus. 
When  the  head  of  the  humerus  is 
dislocated  into  the  axilla,  the  fibres 
nf  the  muscle  run  vertically  to 
th«lr  insertion ;  hence  the  flatten- 
ing of  the  deltoid,  and  the  greater  prominence  of  the  acromion. 
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CIECUMPLEI   ASTEET  AND  NBRVK. 


It   is  below  the    deltoid  that   an   ununited   fracture    of   the 
humerus   is  most    commonly  met  with,  owing  to  the  muscle  dis- 
placing the  upper  fragment. 
^  Reflect  the  deltoid  from  its  origin,  and  turn  it 

DlSSECTIOX.  ,  ,  ^.t  ,  .n        . 

downwards.  Observe  the  ramincationa  of  the 
circumflex  nerve  and  the  anterior  and  posterior  circumflex 
arteries,  on  its  under  surface :  notice  also  the  large  bursa  between 
it  and  the  tendons  inserted  int«  the  great  tuberosity  of  the 
humerus.  Tlie  muscle  covers  the  coraco-acromial  ligament,  the 
head,  neck,  and  upper  part  of  the  humeriie,  as  well  as  the  coraoo- 
brachialis  and  biceps,  tlie  pectoralis  minor,  the  supra-spinatus,  tlie 
infra-spinatus,  and  teres  minor,  the  subscapularis  and  the  long^ 
head  of  the  triceps. 

BuHsi  CNDUR  The  large  bursa  under  tbe  deltoid  extends  for 

THB  DKtToii).  o«  srime  distance  beneath  tlie  acromion  and  the 
Sr»-ACBOJUAL.  coraco-acromial  ligament,  and  covers  the  tendons 
attached  to  the  great  tuberosity  of  the  humerus.  It  communi- 
cates, very  rarely,  with  the  shoulder-joint.  Its  use  is  to  facilitate 
the  movements  of  the  head  of  the  bone  under  the  acromial  arch. 

PusTHKioR  This  artery  is  given  off  from  the  axillary :   it 

CiucuMFi.ex  runs  behind  the  surgical   neck   of  the   hiimeru*, 

Aktkbt.  through  a  quadrilateral  opening,  bounded  above 

by  the  mibscai>ularis  and  teres  minor,  below  by  the  teres  major, 
exteraaliy  by  tbe  neck  of  the  humerus,  and  internally  by  the  long 
head  of  the  triceps  (p.  266 ).  Its  branches  terminate  on  the  under 
surface  of  the  deltoid,  anastf>moHiug  with  the  anterior  circumflejt, 
acromial  thoracic,  and  supra-scapular  arteries. 

From  the  posterior  circumflex,  a  branch  descends  in  the  sub- 
stance of  the  long  head  of  the  triceps,  to  inosculate  with  the 
superior  profunda  ;  this  is  one  of  the  channels  through  which  the 
circulation  would  be  carried  on,  if  the  axillary  were  tied  in  the  last 
part  of  its  course. 

CiBccMFLBx  This  ncrvc,  a  branch  of  the  posterior  cord  of  the 

NuTB.  axillary  plexus,  nms  with  the  posterior  circumflex 

artery.  It  sends  a  branch  to  the  teres  minor,  one  or  two  to  the 
integuments  of  the  shoulder,  and  terminates  in  the  substance 
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the  deltoid.  The  proximity  of  this  nerve  to  the  head  of  the 
humerus  eiplains  the  occasional  paralysis  of  the  deltoid,  after  dis- 
location or  fracture  of  the  humenis.  The  nerve  is  liahle  to  be 
injured,  if  not  actually  lacerated,  by  the  pressure  of  the  hone.  In 
the  summer  of  1840,  a  man  was  admitted  into  the  hospital  with  a 
severe  injury  to  the  shoulder,  and  died  of  delirium  tremens.  On 
examination  the  humerus  was  found  broken  high  up,  the  capside 
of  the  joint  opened,  and  the  circumflex  nerve  torn  completely 
across.* 

A  strong  aponeurosis  covers  the  muscles  of  the  dorsum  of  the 
scapula,  and  is  firmly  attached  to  the  spine  and  borders  of  the 
hone.  At  the  posterior  edge  of  the  deltoid,  it  divides  into  two 
layers,  one  of  which  passes  over,  the  other  under,  the  muscle. 
Remove  the  aponeurosis,  so  far  as  it  can  be  done  without  injm-y  to 
the  muscular  fibres  which  arise  from  its  under  surface. 

Imfra-  This  muscle  arineji  from  the  posterior  two-thirds 

spiNATDH.  of  the  infra-spinous  fossa,  and  from  the  aponeu- 

rosis which  covers  it.  The  fibres  converge  to  a  tendon,  which  is  at 
first  contained  in  the  substance  of  the  muscle,  and  then  proceeds 
over  the  capsule  of  the  shoulder-joint  to  be  inserted  into  the 
middle  depression  on  the  greater  tuberosity  of  the  humerus.  Its 
nerve  comes  from  the  supra-scapular. 

This  long  narrow  muscle  is  situated  bt-Iow  the 
infra-spinatus,  along  the  inferior  border  of  the 
scapula.  It  arises  from  the  dorsum  of  the  scapula,  close  to 
the  inferior  border,  and  from  the  intermuscular  septa  between  it 
and  the  infra-spinatus  above  and  the  t-eres  major  below.  The 
fibres  ascend  parallel  with  those  of  the  infra-spinatus,  and  termi- 
nate in  a  tendon,  which  passes  over  the  capsule  of  the  shoulder- 
joint,  and  is  hiseHed  into  tlie  lowest  depression  on  the  great 
_tu>>erosity  of  the  humenis,  and  by  muscular  fibres  into  the  bone 

jlow  it.     It  is  supplied   by  a  branch  of  the  circumflex  nerve, 
ehich  has  (usually)  a  small  ganglion-like  enlargement  upon  it. 

The  action  of  the  infra-spinatiis  and  teres  minor  is  to  rotate 
the  humerus  outwards. 

*  See  preparatiun  in  Hnseum  of  St.  B&rtliolomeVs  HospitAl,  seriM  3,  No.  42. 
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This  muscle  is  closely  connected  with*  the  h 
eirmis  dorsi,  and  extends  from  the  interior  angle 
of  the  scapula  to  the  humerus,  coutnbuting;  to  form  the  posterior 
boundary  of  the  axilla.  It  arises  from  the  flat  surface  at  the 
inferior  angle  of  the  hack  of  the  scapula,  from  its  inferior  border, 
and  the  intermuaeular  septa,  and  terminates  upon  a  flat  tendon, 
nearly  two  inches  in  breadth,  which  is  inseHed  into  the  inner 
edge  of  tlie  hicipitAl  groove  of  the  humerus,  behind  and  a  little 
lower  thiin  the  tendon  of  the  latissimus  dorsi.  Its  action  is  to 
draw  the  humerus  backwards.  It  is  supplied  by  the  middle  sub- 
Hcapular  nerve. 

A  bursa  is  found  in  front  of,  and  another  behind  the  tendon  of 
the  teres  major;  the  former-separates  it  from  the  latissimus  dox«i, 
the  latter  from  the  bone. 

St'piu-  This  muscle  arises  from  the  posterior  two-thirds 

«w»ATC8.  of  the  supra-ppinous  fossa,  and  from  i\s  aponeurotio 

covering.  It  passes  under  the  acromion,  over  the  shoulder-joint, 
and  is  inserted  liy  a  strong  tendon  into  the  superior  depression  of 
the  greater  tuberoi^ity  of  the  humerus.  To  see  its  insertion)  the 
acromion  should  l)e  sawn  off  neur  the  neck  of  the  scapula.  Its 
action  is  to  assist  the  deltoid  in  raising  the  arm.  Its  nerve  is 
derived  from  the  supra-scapular. 

Thia  muscle  occupies  the  subscapular  fossa.  It 
arises  from  the  posterior  three-fourths  of  the 
fossa,  and  from  three  or  four  tendinous  septa  attached  to  the 
oblique  bony  ridges  on  its  surface.  The  fibres  converge  towards 
the  neck  of  the  scapula,  where  they  terminate  ujwn  three  or  four 
tendons,  which  are  concealed  amongst  the  muscular  fibres,  and  are 
inserted  into  the  lesser  tul)erosity  of  tlje  humerus.  Its  broad  in- 
sertion is  closely  connected  with  the  capsule  of  the  shoulder-joint-, 
which  it  completely  protects  upon  its  inner  side.  It«  acti(m  is  to 
rotate  the  humerus  inwards.  The  nerves  which  supply  it  come 
from  the  long  and  middle  subscapular  nerves. 

The  coracoid  process,  with  the  eoraco-brachialis  and  short  head 
of  the  biceps,  forms  an  arch,  under  which  the  tendon  of  the  sub- 
■oapularis   plays.     There  are   several    bursa:  about  the  tendon. 
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One,  of  considerable  size,  on  the  upper  surface  of  tlie  tendon^  facili- 
tates its  motion  beneath  the  coracoid  process  and  the  coraco- 
brachialis :  this  sometimea  communieates  with  the  large  bursa 
under  the  deltoid.  Another  is  situated  between  the  tendon  and  the 
capsule  of  the  joint,  and  almost  invariably  communicates  with  it. 
Now  reflect  the  muscles  from  the  surfaces  of  the 
scapulaj  to  trace  the  arteries  which  ranaify  upon  it. 
This  artery^  a  branch  of  the  thyroid  axis,  runs 
under  and  parallel  with  the  clavicle,  and  passes 
above  the  notch  of  the  scapula,  into  the  supra- 
spinous fossa :  it  sends  a  branch  to  the  supra- 
spinatus,  another  to  the  shoulder-joint,  and  then  descends  behind 
the  neck  of  the  scapula  into  the  fossa  below  the  spine,  where  it 
inosculateB  directly  with  the  dorsalis  scapula),  its  branches 
ramify  upon  the  bone,  and  supply  the  infra-spinatus  and  teres 
minor. 

The  supra-scapular  nerve  passes  most  frequently  through  the 
notch  of  the  scapula,  accompanies  the  corresponding  artery,  sup- 
plies the  supra-spinatus  with  two  branches,  and  then  enters  the 
infra-spinous  fossa,  to  terminate  in  the  infra-spinatus. 

DoiMALis  This  artery,  after  passing  through  the  triangular 

ScKPvuB  Arthbt.  space  (p.  266),  eiurves  round  the  inferior  border  of 
the  scapula,  which  it  grooves,  to  the  infra-epinous  fossa,  where  it 
a.seenda  close  to  the  bone,  and  anastomoses  with  the  supra  and 
posterior  scapular  arteries. 

The  several  communications  about  the  scapula  between  the 
branches  of  the  eubclavtan  and  axillary  arteries,  would  furnish  a 
large  collateral  supply  of  blood  to  the  arm,  if  the  aubclaviau  were 
tied  above  the  clavicle  (p.  Q9). 

TaicEPfl  ExTKic-         This  muscle,  which   arises  by  three  heads,  and 
3oa  CiJBJTi.  was  only  partially  seen  in  the  dissection  of  the 

upper  arm  (p.  284),  should  now  be  thoroughly  examined.  The 
long  head  arises  immediately  below  the  glenoid  cavity  of  the 
scapula,  by  a  strong  tendon,  which  is  connected  with  the  capsule 
of  the  shoulder-joint.  The  external  head  arises  from  the 
posterior  part  of  the  humerus,  below  the  insertion  of  the  teres 
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minor,  a«  far  as  the   musculo-gpiral  groove.     The  internal  head 
arises  from  the  posterior  part  of  the  humerus,  below  the  tf!res 
major  and  the  musculu-spiral  groove,  aa  far  as  the  olecranon  fossa  ; 
it  has  an  additional  origin  from  the  internal  intermuscular  septutn, 
and  from  a  amall  portion  of  the  external.     The  precise    origin 
of  these  heads  from  the  humerus,  may  be  ascertained  by  following 
the   superior    profunda   artery   and   museulo-spiral  nerve,   which 
separate  them.     The  three  portions  of  the  muscle  terminate  upon 
a  broad  tendon,  which  covers  the  back  of  the  elbow-joint,  and  is 
ina&rted  into  the  summit  and  sides  of  the  olecranon ;  it  is  also  con- 
nected with  the  fascia  on  the  back  of  the  forearm.     The  effect  of 
this  connection  is  that  the  same  muscle  which  extends  the  fore- 
arm tightens  the  fascia  which  gives  origin  to  the  extensors  of  the 
wrist  and  fingers.     The  same  holds  good  in  the  case  of  the  biceps, 
and  its  semi-lunar  expansion  in  the  fascia  of  the  forearm. 

Between  the  tendon  and  the  olecranon  is  a  Inirsa,  commonly 
of  small  size,  but  sometimes  so  large  as  to  extend  upwards  behind 
the  capsule  of  the  joint.  This  bursa  must  not  be  mistaken  for  the 
subcutaneous  one,  which  is  situated  between  the  skin  and  the 
olecranon,  and  is  so  often  injured  by  a  fall  on  the  ell)ow. 

By  flividing  the  triceps  transversely  a  little 
aiwve  the  elbow,  and  turniog  down  the  lower  por- 
tion, it  will  l)e  seen  that  some  of  the  muscular  fibres  terminate 
upon  the  capsule  of  the  joint.  They  have  been  described  by  some 
anatomists  as  a  distinct  muscle,  under  the  name  of  sub-ancoueus  ; 
their  use  is  to  draw  up  the  capsule,  so  that  it  may  not  be  injured 
during  extension  of  the  arm.  The  sul^anconeus  is  in  this  respect 
analogotis  to  the  sub-cruraeus  muscle  of  the  thigh.  Observe  the 
bursa  under  the  tendon,  and  the  arterial  arch  formed  upon  the 
bock  part  of  the  capside  by  the  superior  profunda  and  the  anasto-  i 
motica  magna  (fig,  61,  p.  3.^4). 

Trace  the  continuation  of  the  superior  profunda  artery  (p.  279) 
and  museulo-spiral  nerve  round  the  posterior  part  of  the  humerus. 
They  lie  in  a  slight  gproove  on  the  bone,*  between  tlie  external 

•  It  is  worth  remembering  tluit  the  norfe  msj  be  injureii  bj  a  fracture  of  the 
hnmema  in  this  situation,  and  eren  by  too  tight  bandaging  ;  the  result  being  para- 
Ijtis  of  the  extensor  muscles  of  the  foreuxo. 
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and  internal  heads  of  t!ie  triceps,  and  are  protected  by  an  aponeu- 
rotic archi,  thro^TQ  over  them  hy  the  external  head  of  the  trireps. 
After  supplying  the  muscles,  the  artery  continues  its  course  along  the 
outer  aide  of  the  arm  between  the  brachialis  anticus  and  supinator 
radii  longus,  and  inosculates  with  the  radial  recurrent.  It  gives  off  a 
branch,  which  runs  down  l)etwet?n  the  triceps  and  the  hone,  and 
inosculatea,  at  the  back  of  the  elbow,  with  the  anastomotica  magna 
and  posterior  interosseous  recurrent-.  The  musculo-spiral  nerve 
which  accompanies  the  artery  sends  branches  to  supply  tlie  three 
portions  of  the  triceps,  the  tupinator  radii  longus,  and  extensor 
carpi  radialis  longior.*  It  then  dividea  into  the  posterior  inter- 
osseous and  radial  nerves.  The  small  nerve  must  be  made  out 
which  runs  down  the  sulistance  of  the  triceps,  accompanied  by  a 
branch  from  the  superior  profunda  artery,  to  supply  the  anconeus. 
The  cutaneous  branches  of  the  musculo-spiral  nerve  have  lieen 
already  dissected  (p.  272). 
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SimcuTAiiBOTja  Remove  the  skin  from  the  back  of  the  forearm, 

BoDsjK.  hand,  and  fingers,  and  make  out  the  subcutaneous 

bursa  over  the  olecranon.  It  is  of  considerable  size,  and,  if  dis- 
tended, would  appear  nearly  as  large  as  a  walnuL  Another  bursa 
is  sometimes  found  a  little  lower  down  npon  the  ulna,  A  sub- 
cutaneous bursa  is  generally  placed  over  the  internal  condyle, 
another  over  the  external.  A  bursa  is  also  situated  over  the 
styloid  process  of  the  ulna ;  this  sometimes  communicates  with 
the  sheath  of  the  extensor  carpi  uluaris.  Small  fc»r*F  are  some- 
times developed  in  the  cellular  tissue  over  each  of  the  knuckles. 

The  cutaneous  veins,  from  the  back  of  the  hand  and  forearm, 
join  the  venous  plexus  at  the  bend  of  the  elbow  (see  p.  273). 

^  The  cutaneous  nerves  of  the  back  of  the  fore- 

Nkhvbs  or  THB  arm,  are  derived  from  the  exLeraal  cutaneous 
Back  or  thb  branches  of  the  musculo-spiral,  from  branches  of 

FoKSABM.  ^jjg  internal  cutaneous,  and  of  the  external  cuta- 

*  The  bracbiulis  aoticns  luualJjr  receires  a  branch  from  the  mascalu-jpiral  ncrre. 
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neous.     The  greater  number  of  these  nerves  may  be  traced  down 
to  the  back  of  the  wrist. 
„  The  skin  on  the  back  of  the  hand  is  united  to 

NeBTKS  oh  TIM 

lUcK  or  THB  the  subjacent  tendons  bj  an  abundance  of  loose 

Hand  akd  connective  tissue,  in  which  are  large  veins,  and 

FnrazRs.  branches  of  the  radial  and   ulnar   nerves.     The 

dorsal  branch  of  the  ulnar  nerve  passes  beneath  the  tendon  of 
the  flexor  carpi  minaris,  over  the  internal  lateral  ligament  of  the 
wrist,  and  divides  upon  the  back  of  the  hand  into  filaments, 
which  supply  both  sides  of  the  back  of  the  little  finger,  the  ring 
finger,  and  the  ulnar  side  of  the  middle  finger.  The  radial  ?ien"e 
passes  obliquely  beneath  the  tendon  of  the  supinator  longus,  and 
subdivides  into  filaments,  which  supply  both  sides  of  the  back 
of  the  thumb  and  forefinger,  and  the  radial  side  of  the  middle 
finger.* 

The  radial  nerve  commonly  gives  off,  on  the  back  of  the  hand, 
a  branch  which  joins  the  nearest  branch  of  the  ulnar. 

Fascia  oh  back         The  fascia  on  the  back  of  the  forearm  is  com- 
OF  FoRRAHM.  posefl  of  fibrcs  interlacing  and  stronger  than  that 

upon  the  front  of  the  forearm.  It  is  attached  to  the  condyles  of 
the  humerus  and  to  the  olecranon,  and  is  strengthened  by  an  ex- 
pansion from  the  tendon  of  the  triceps.  Along  the  forearm  it  is 
attached  to  the  ridge  on  the  posterior  part  of  the  ulna.  Its  upper 
third  gives  origin  to  the  fibres  of  the  muscles  beneath  it,  and  divides 
them  by  septa,  to  which  their  fibres  are  also  attached. 

PosTBBioH  This  ligament  should  be  considered  as  a  part  of 

AsNCLAE  LaoA-  the  fascia  of  the  forearm,  specially  strengthened 
**"•  by  oblique  aponeurotic  fibres  on  the  back  of  the 

■wrist,  to  confine  the  extensor  tendons.     These  fibres  are  attached 


*  The  relfttire  ilwre  which  the  radial  and  ulnar  Derves  take  in  supplying  the 
fingers  varies.  Under  any  arrsngemeDt  the  thumb  aod  each  fioger  haa  two  dorsal 
nerrec,  odo  on  either  side,  of  which  the  termioal  bmnchei  roach  the  root  of  the  aail, 
They  »npply  fll&ments  to  the  skin  on  the  back  of  the  Anger,  and  hare  frequent  com- 
niamcations  with  the  palmar  djgitd  nerreB,  In  some  instancea,  one  or  more  of  the 
dorfal  Derres  do  not  ext«Dd  brjond  the  first  phalanx ;  their  place  is  then  supplied  bj 
a  branch  from  the  palmar  nerre. 
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to  tbe  styloid  prooesB  of  the  radius,  and  Ibence  pass  obliquely 
inwards  t-o  the  inner  side  of  the  wrist,  where  thaj  are  connected 
with  the  pisiform  and  cuneiform  lH>ne8.  They  pass  below  th«( 
styloid  process  of  the  ulna,  to  which  they  are  in  no  way  attached, 
otherwise  the  rotation  of  the  radius  would  be  impeded. 

SiFARATi  From  the  deep  surface  of  the  posterior  annular 

Shuths  fob  ligament,  processes  are  attached  to  the  ridges  on  the* 

back  of  the  radius  80  as  to  form  six  distinct  sheathsi 
for  the  passage  of  the  extensor  tendons.  Commenc- 
ing from  -the  radius,  the  firet  sheath  contains  the  tendons  of  the 
extensor  ossis  metacarpi  and  the  extensor  primi  interuodii  poUicii* ; 
the  second,  the  tendons  of  the  extensor  carpi  radialis  lungior  aiirl 
brevior;  the  third,  the  tendon  of  the  extensor  secundi  internodii 
poUicis ;  the  fourth  the  tendons  of  the  indicator  and  the  extensor 
communis  digitorum  ;  the  fifth,  the  tendon  of  the  extensor  minimi 
djgiti ;  and  the  sixth,  the  tendon  of  the  extensor  carpi  lduari^. 
All  the  sheaths  are  lined  by  synovial  membranes,  which  extend 
nearly  to  the  insertions  of  their  tendons.  Occasionally,  but 
not  often,  one  or  more  of  them  communicate  with  the  wrist- 
joint. 

The  fascia  of  the  metacarpus  consists  of  a  thin  fibrous  layer, 
continued  from  the  posterior  annular  ligament.  It  separates  the 
extensor  tendons  from  the  subcutaneous  veins  and  nerves,  and  ib 
attached  to  the  radial  side  of  the  second  metacarpal  bone,  and  the 
ulnar  side  of  the  fifth. 

The  fascia  must  be  removed  from  the  muscles, 
without  injuring  the  muscular  fibres  which  arise 
from  its  under  surface.  Preserve  the  posterior  annular  ligament. 
The  following  superficial  muscles  are  now  exposed,  and  should  be 
examined  in  the  order  in  which  they  are  placed,  proceeding  from 
the  radial  to  the  ulnar  aide: — 1.  The  supinator  radii  louguiri 
(already  described,  p.  290).  2.  The  extensor  carpi 
radialis  longior.  3.  The  extensor  carpi  radialis 
brevior.  4.  The  extensor  communis  digitorum, 
5,  The  extensor  minimi  digiti,  6.  The  extensor 
carpi  ulnaris.     7.  The  anconeus. 


SissBcnoN. 
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A  little  below  the  middle  of  the  forearm,  the  extensors  of  the 
wrist  and  fingers  diverge  from  each  other,  leaving  an  interval,  in 
which  are  seen  the  three  extensors  of  the  thumb — namely,  the  ex- 
tensor ossis  metacarpi  pollicis,  the  extensor  prirai  internodii  pollicis, 
and  the  extensor  secimdi  intemodii  pollicis.  The  two  former  cross 
the  i-adial  extensors  of  the  wrist,  and  pass  over  the  lower  third  of 
the  radius. 

Between  the  second  and  third  extensors  of  the  thumb,  we  ob- 
serve a  part  of  the  lower  end  of  the  radius,  which  is  not  covered 
either  by  muscle  or  tendon.  This  subcutaneous  portion  of  the 
bone  is  immediately  above  the  prominent  tubercle  in  the  middle 
of  its  lower  extremity,  and,  since  it  can  be  easily  ft-lt  through  the 
skin,  it  presents  a  convenient  place  for  examination  in  doubtful 
eases  of  fracture. 

ExTEjfsoH  This  muscle  is  partly  covered  by  the  supinator 

Carpi  Rauialis  radii  longus.  It  anaes  from  the  lower  third  of 
Lo.N.iioK.  ^(j^j  j-idge   leading  to  the  external  condyle  of  the 

humerus,  and  from  the  intermuncular  septum.  It  descends  along 
the  outer  side  of  the  forearm,  and  terminates  about  the  middle,  in 
a  flat  tendon,  which  passes  l)eneath  the  extensor  ossia  metacarpi 
and  primi  intemodii  pollicis,  traverses  a  groove  on  the  outer  and 
back  .part  of  the  radius,  lined  by  a  synovial  membrane,  and  is 
inserted  into  the  radial  side  of  the  carpal  end  of  the  metacarpal 
bone  of  the  index  finger.  Previous  to  its  insertion,  the  tendon  is 
crossed  by  the  extensor  secundi  intemodii  pollicis.  It  is  supplied 
by  a  branch  from  the  musculo-spiral  nerve, 

ExTwaoH  This  mitecle  arises  from  the  external  condyle 

Carfi  Rai>l*us  by  the  tendon  common  to  it  and  the  other  ex- 
BuKTiott.  tensors,  from  the  inter-rauscular  septa,  and  from 

the  external  lateral  ligament  of  the  elbow-joint.  The  muscular 
fibres  terminate  near  the  middle  of  the  forearm,  upon  the  under 
surface  of  a  flat  tendon,  which  descends,  covered  by  that  of  the 
extensor  carj>i  radialis  Jongior,  beneath  the  three  extensors  of  the 
thumb.  The  tendon  traverses  a  grouve  on  the  back  of  the  radius, 
on  the  same  plane  with  that  of  the  long  radial  extensor,  but  lined 
by  a  separate  synovial  membrane,  and  ia  inseHed  into  the  radial 
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side  of  the  metacarpal  bone  of  the  middle  finger-  A  bursa  is 
generally  foxind  between  the  tendon  and  the  bone.  Its  nerve  comes 
from  the  posterior  interosseous. 

KxTBNsoH  Dioi-  This  muwjie  arl«es  from  the  common  tendon 
TOfiusi  CoHHuvm.  attached  to  the  external  condyle,  from  the  septa 
between  it  and  the  contiguous  muscles,  and  from  its  strong'  fascial 
covering.  About  the  middle  of  the  forearm,  the  muscle  divides 
into  t-hree  or  four  fleshy  slips,  terminating  in  as  many  flat  tendons, 
which  pass  beneath  the  posterior  annular  ligament,  throcigh  a 
groove  on  the  back  of  the  radius  lined  by  s^iiovial  membrane.  Ou 
the  back  of  the  hand  the  tendons  become  broader  and  flatter,  and 
diverge  from  each  other  towards  the  metacarpal  joints  of  the 
fingers,  where  tliej  become  thicker  and  narrower,  and  give  off,  on 
each  side,  a  fibrous  expansion,  which  covers  the  sides  of  the  joint. 
Over  the  first  phalanx  of  the  finger,  each  tendon  again  spreads  out, 
receives  the  expanded  tendons  of  the  lumbricales  and  ioteroesei 
muscles,  and  divides  at  the  second  phalanx  into  three  pjortions,  of 
which  the  middle  is  inserted  into  the  upper  end  of  the  second 
phalanx  ;  the  two  lateral,  reuniting  over  the  lower  end  of  the 
second  phalanx,  are  inserted  into  the  upper  •end  of  the  third.*  Its 
nerve  comes  from  the  posterior  interosseous. 

The  oblique  aponeui'otic  slips  which  connect  the  t^endons  on 
the  back  of  the  hand  are  subject  to  great  variety.  The  tendon 
of  the  index  finger  is  commonly  free  ;  it  is  situated  on  the  radial 
side  of  the  proper  indicator  tendon,  and  becomes  united  with  it  at 
the  metacarpal  joint. 

The  tendon  of  the  middle  finger  usually  receives  a  ?lip  from 
that  of  the  ring.  The  tendon  of  the  ring  finger  generally  sends  a 
slip  to  the  tendons  on  either  side  of  it,  and,  in  some  cases,  entirely 
ftiraishes  the  tendon  of  the  little  finger.  Thus  tlie  I'ing  finger 
does  not  admit  of  independent  extension. 

*  The  eztcoaor  tendons  are  inserted  into  the  perioAteuTn  ;  intt  the  flexor  tendons 
are  inserted  into  the  subgtance  of  the  bone.  Thin  bccoudIb  far  the  facility  with  which 
the  former  will  tear  off  the  l>oueR  in  cases  of  necrosis,  while  tlin  latt«r  will  adhtire  an 
tightly  as  to  require  cutting  before  the  phalanx  can  be  reniorod.  It  probably  also 
explains  the  groat  liability  to  necrosis  which  is  so  frequeatly  obserred  in  ca^os  of 
thecal  abacees. 
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by  a  strong  layer  of  foscia,  derived  from  the  tendon  of  the  triceps, 
and  appears  like  a  continuation  of  that  muscle.  It  arises  by 
a  tendon  from  the  p<Mterior  part  of  the  external  condyle  of  the 
htmierus,  and  is.  iriserted  into  the  triangular  surface  on  the  upper 
fourth  of  the  outer  part  of  the  ulna.  Part  of  the  under  surface  of 
the  muscle  is  in  contact  with  the  capsule  of  the  elbow-joint.  Its 
action  is  to  assist  in  extending  the  forearm.  Its  nerve  comes  from 
the  musculo-spiral. 

To  expose  the  deep  layer  of  muscles,  detach 
from  the  external  condyle  the  extensor  carpi 
radialis  brevior,  the  extensor  communis  digitorum,  the  extensor 
minimi  digiti,  and  the  extensor  carpi  ulnaris ;  and,  after  noticing 
the  vessels  and  nerves  which  enter  their  under  surface,  turn  them 
down.  The  deep-seated  muscles,  with  the  posterior  interosseous 
artery  and  nerve,  must  be  dissected.     The  muscles  exposed  are : 

_, 1.  The  extensor  ossis  metacarpi  poUicis.     2.  Ex- 

Hu8CL«8  oir  THE  teusor  primi  intemodii  pollicis.  3.  Extensor  so- 
Back  OF  THB  cundi  internodil  pollicis.  4.  Extensor  indicis  or 
FoRBABv.  indicator.  5.  The  supinator  radii  brevis.  They 
are  all  supplied  by  branches  from  the  posterior  interosseous  nerve. 

ExTBNBOB  This  muscle  arises  from  the  posterior  surface  of 

Obsis  Mbtacabpi  the  ulna  below  the  supinator  brevis,  from  the 
FoLuas.  posterior  surface  of  the  radius,  and  from  the  inter- 

osseous membrane.  The  muscle  crosses  the  radial  extensors  of  the 
wrist  about  three  inches  above  the  carpus,  and  terminates  in  a 
tendon,  which  passes  along  a  common  groove  with  the  extensor 
primi  intemodii  pollicis,  lined  by  synovial  membrane,  on  the  outer 
part  of  the  lower  end  of  the  radius,  and  is  inserted  into  the  base 
of  the  metacarpal  bone  of  the  thumb,  and  frequently  also  by  a 
tendinous  slip  into  the  trapezium. 

ExTEwaoK  This  small  muscle   arises  from  the  posterior 

Pbiki  Intebmodii  surface  of  the  radius,  below  the  preceding,  and 
PoLLias,  gpQjjj   ^ijg   interosseous  membrane.      It  descends 

obliquely  in  company  with  the  preceding  muscle,  turns  over  the 
radial  extensors  of  the  wrist,  and  terminates  upon  a  tendon  which 
passes  beneath  the  annular  ligament,  through  the  groove  on  the 


DiaSEOTION   OP   THE   BACK  OP  THE   FOEEARM. 


outer  part  of  the  radius,  and  is  inaerted  into  the  radial  side  of  the 
base  of  the  first  phalanx  of  the  thumb. 

ExTBXHOB  Ihis  muscle  arises  from  the  posterior  surface 

Sst-uNDi  Inter.  of  the  uliia,  below  the  last  muscle,  and  from  the 
Nonri  P01.UCIS,  interosseous  membrane.  The  tendon  receives 
fleshy  Hbres  as  low  as  the  wrist,  passes  l>eneath  tlie  annular  liga- 
ment, in  a  distinct  groove  on  the  back  of  the  radius,  crosses  the 
tendons  of  the  radial  extensors  of  the  wrist,  proceeds  over  the 
metacarpal  bone  and  the  first  phalanx  of  the  thumb,  and  is  in- 
serted into  the  base  of  the  last  phalanx. 

The  tendons  of  the  three  extensors  of  the  thumb  may  be  easily 
distinguished  in  one's  own  hand.  The  extensor  ossis  metacarpi, 
and  primi  internodii  pollicis,  cross  oWiquely  over  the  radial  artery 
where  it  lies  on  the  external  lateral  ligament  of  tlie  carpus ;  the 
extensor  seeundi  internodii  pollicis  crosses  the  artery  just  before 
it  sinks  into  the  palm,  between  the  first  and  second  metacarpal 
bones,  and  is  a  good  guide  to  the  vessel.  The  action  of  the  three 
extensors  of  the  thumb  is  implied  by  their  names. 

ExTBHsoB  1'^iis  muscle  arises  from  the  posterior  surface 

Ikoicis  OB  Indi-  of  the  idna,  below  the  extensor  secundi  inter- 
'^*'"'^'  nodii    pollicis.     The  tendon  parses  beneath    the 

posterior  annular  ligament,  in  the  same  grbove,  on  the  back  of 
the  radius,  with  the  tendons  of  the  extensor  digitorum  communis. 
It  then  proceeds  over  the  back  of  the  hand  to  the  first  phalanx  of 
the  index  finger,  where  it  is  united  to  the  inner  border  of  the  com- 
mon extensor  tendon.  By  the  'action  of  tlu«  muscle  the  index 
finger  can  be  extended  independently  of  the  others. 

Reflect  the  extensor  carpi  radialis  brevior  and 
the  anconeus  from  their  origins,  to  expose  the  fol- 


DiiSBcnos. 


lowing  muscle, 

SmXATOB 

Radii  Bains. 


This  musde  embraces  the  upper  third  of  the 
radius.  It  arisen  from  the  external  lateral  liga- 
ment of  the  elbow-joint^  from  the  annular  ligament  surrounding 
the  head  of  the  radius,  from  an  oblique  ridge  on  the  outer  siu-face 
of  the  ulna  below  the  insertion  of  the  anconeus,  and  by  fleshy  fibres, 
from  the  triangular  excavation  below  the  lesser  sigmoid  notch  ol 
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the  ulna.  The  muscular  fibres  turn  over  the  neck  and  upper  part 
of  the  shaft  of  the  radius^  and  are  inserted  into  the  upper  third  of 
this  bone,  as  far  forwards  as  the  ridge  leading  from  the  tubercle 
to  the  insertion  of  the  pronator  teres.  The  muscle  is  traversed 
obiiquely  by  the  posterior  interosseous  nerve,  which  sends  a  branch 
to  it,  and  its  upper  part  is  in  contact  with  the  capsule  of  the 
elbow-joint.  It  is  a  powerful  supinator  of  the  forearm,  some  of  its 
fibres  acting  at  nearly  a  right  angle  to  the  axis  of  the  radius, 

PosTKRioB  Thi^  artery  comes  from  the  ulnar  by  a  common 

Interossbotis  trunk  with  the  anterior  interosseous  {p.  296),  and 

Abtert.  supplies  the  muscles  on  the  liack  of  the  forearm. 

It  passes  between  the  oblique  ligament  and  the  interosseous  mem- 
brane, and  appears,  at  the  back,  between  the  supinator  radii  brevis 
and  the  extensor  ossis  metacarpi  pollicis.  After  supplying  branches 
to  all  the  muscles  in  this  situation,  the  artery  descends,  much 
diminished  in  size,  between  the  superficial  and  deep  layer  of 
muscles  to  the  wrist,  where  it  inosculates  with  the  carpal  branches 
of  the  anterior  interosseous,  and  the  posterior  carpal  branches  of 
the  radial  and  ulnar  arteries. 

The  largest  bi-anch  of  this  artery  is  the  interoaaeous  recurrent.  It 
AScendH  l>eneath  the  anconeus  to  the  space  between  the  eiternal  condyle 
and  the  olecmnon,  where  it  inosculates  with  the  bmuch  of  the  superior 
profunda,  which  descemls  in  the  aul^tanc©  of  the  triceps,  and  with  the 
posterior  idnar  recun-ent  artery. 

In  the  lower  part  of  the  back  of  the  forearm,  a  branch  of  the 
anterior  interosseous  artery  is  seen  passing  through  the  interosseous 
membrane  to  reach  the  back  of  the  wrist. 

Posterior  ^"''^  nerve  which  supplies  the  muscles  on  the 

IsTKBossEous  back  of  the  forearm  is  the  posterior  intet'osseous^ 

one  of  the  divisions  of  the  musculo-spiral.  It 
obliquely  through  the  supinator  radii  brevis,  and  descends 
between  the  superficial  aud  deep  layer  of  muscles  on  the  back  of 
the  forearm,  sending  to  each  a  filament,  generally  in  company  with 
a  branch  of  the  posterior  interosseous  artery.  It  sends  a  branch  to 
the  extensor  carpi  radialis  brevior,  and  supplies  the  supinator  brevis 
in  passing  through  its  substance.     The  supinator  radii  longus  and 
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outer  part  of  the  radius,  and  is  vnaerted  into  the  radial  side  of  the 
base  of  the  first  phalanx  of  the  thumb. 

ExTKKnoH  This  muscle  anses  from  the  posterior  surface 

Sbcotdi  IxTiB-  of  the  idna,  below  the  last  muscle,  and  from  the 
NODii  PoLucis.  interosseous  membrane.  The  teudon  receives 
fleshy  Hbres  as  low  as  the  wrist,  passes  beneath  the  annular  liga- 
ment, in  a  distinct  groove  on  the  back  of  the  radius,  crosses  the 
teudon.s  of  the  radial  extensors  of  the  wrist,  proceeds  over  the 
metacarpal  bone  and  the  first  phalanx  of  the  thumb,  and  is  in" 
serfed  into  the  base  of  the  last  phalanx. 

The  tendons  of  the  three  extensors  of  the  thumb  may  Xte  easily 
distinguished  in  one's  own  hand.  The  extensor  ossis  metacarpi, 
and  primi  iuternodii  pollicia,  cross  obliquely  over  the  radial  artery 
where  it  lies  on  the  external  lateral  ligament  of  the  carpus ;  the 
extensor  secundi  interuodii  pollicia  crosses  the  artery  just  before 
it  sinks  into  the  palm,  between  the  first  and  second  metacarpal 
bones,  and  is  a  good  guide  to  the  vessel.  The  action  of  the  three 
extensors  of  the  thumb  is  implied  by  their  names. 

EsTMisoB  This  muscle  an>««  from  the  posterior  surface 

lifDicia  OH  Indi-  of  the  ulna,  below  the  extensor  secundi  inter- 
CATOR.  nodii   pollicis.     The  tendon  passes  beneath   the 

posterior  annular  ligament,  in  the  same  grbove,  on  the  back  of 
the  radius,  with  the  tendons  of  the  extensor  digitorum  communis. 
It  then  proceeds  over  the  back  of  the  hand  to  the  rtrsst  phalunx  of 
the  index  finger,  where  it  is  united  to  the  inner  border  of  the  com- 
mon extensor  tendon.  By  the  acti^tn  of  this  muscle  the  index 
finger  can  be  extended  independently  of  the  others. 

Reflect  the  extensor  carpi  radialis  brevior  and 
the  anconeus  from  their  origins,  to  expose  the  fol- 


DllSICTION. 


lowing  muscle. 

Stjptnatob 
Radii  Bkstis. 


This  muscle  embraces  the  upper  third  of  the 
radius.  It  arises  from  tlie  external  lateral  liga- 
ment of  the  elbow-joint,  from  the  annular  ligament  surrounding 
the  head  of  the  radius,  from  an  oblique  ridge  on  the  outer  surface 
of  the  ulna  l»elow  the  inisertion  of  the  anconeus,  and  by  fleshy  fibres 
from  the  triangular  excavation  below  the  lesser  sigmoid  notch  of 


MSSECTION  OP  THE  BACK  OP  THE  FOHEASH. 


333 


I 


the  ulna.  The  muscular  fibres  turn  over  the  neck  and  upper  part 
of  the  shaft  of  the  radius,  and  are  inseHed  into  the  upper  third  of 
this  bone,  as  far  forwards  as  the  ridge  leading  from  the  tul>erele 
to  the  insertion  of  the  pronator  terea.  The  muscle  is  traversed 
obliquely  by  the  pfisterior  interosaeoud  nerve,  which  sends  a  branch 
to  it,  and  its  upper  part  is  in  contact  with  the  capsule  of  the 
elbow-joint.  It  is  a  powerful  supinator  of  the  forearm,  some  of  its 
fibres  acting  at  nearly  a  riglit  angle  to  the  axis  of  the  radius. 

PosTBKioB  This  artery  comes  from  the  ulnar  by  a  common 

IxTXROMBovs  trunlc  with  the  anterior  interosseous  (p.  296),  and 

**""''•  supplies  the  muscles  on  the  back  of  the  forearm. 

It  passes  between  the  obliriue  ligament  and  the  interopseoua  mem- 
brane, and  appears,  at  the  back,  between  the  supinator  radii  brevis 
and  the  extensor  ossis  metacarpi  pollicis.  After  supplying  branches 
to  all  the  muscles  in  this  situation,  the  artery  descends,  much 
diminished  in  size,  between  the  superficial  and  deep  layer  of 
muscles  to  the  wrist,  where  it  inosculates  with  the  carpal  branches 
of  the  anterior  interosseous,  and  the  posterior  carptil  branches  of 
the  radial  and  ulnar  arteries. 

The  largest  branch  of  this  arter)-  is  the  {nterofseov-s  recurrent.  It 
ascenda  beneath  the  anconeus  to  the  space  Itetwecn  the  external  condyle 
and  the  olecranon,  where  it  inosculates  with  the  branch  of  the  superior 
profimda,  which  descends  in  the  substance  of  the  triceps,  and  with  the 
posterior  ulnar  recurrent  artery. 

In  the  lower  part  of  the  back  of  the  forearm,  a  branch  of  the 
anterior  interosseous  artery  is  seen  passing  through  the  interosseous 
membrane  to  reach  the  back  of  the  wrist. 

FosTBBioR  '^^®  nsrve  which  supplies  the  muscles  on  the 

iMTKBoaaooB  back  of  the  forearm  is  the  posterior  htterosseoufi^ 

^■*^'  one  of  tlve   divisions  of  tlie   musculo-spiraL     It 

passes  obliquely  through  the  supinator  radii  brevis,  and  descends 
between  the  superficial  and  deep  layer  of  muscles  on  the  back  of 
the  forearm,  sending  to  each  a  filament,  generally  in  company  with 
a  branch  of  the  posterior  interosseous  artery.  It  sends  a  branch  to 
the  extensor  carpi  radialis  brevior,  and  supplies  the  supinator  brevis 
in  passing  through  its  substance.     The  supinator  radii  longus  and 
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the  extensor  carpi  radiaJis  longior  are  supplied  by  distinct  branches 
from  the  musculo-spiral. 

The  continuation  of  the  posterior  interosseous  nerve  descends 
beneath  the  e.TtJ?nsor  secundi  internodii  pollicis  and  the  tendons  of 
the  extensor  digitoriim  communis  to  the  back  of  the  wnist.    Behmd 


I  lug  bruiolMi. 
i.  The  terminatian  of  tlie  ul- 
terior Interaaaaoiu. 
(.  Tltei>a«tarlorckri*l>u-cti, 


btAQBAM   SHOWIKO  TBI   ANAATOMOflES   OF   ABTEKrBS   AT  TEI   BACK   OF  TUB   ELBOW 
AXD   WBI8T  JOINTS. 

the  common  extensor  tendons  the  nerve  forms  a  gangliform  enlarge- 
ment from  which  filaments  are  sent  to  the  carpal  and  metacarpal 
joints. 

The  radial  artery  is  continued  over  the  external 
lateral  ligament  of  the  carpus,  beneath  the  extensor 
tendons  of  the  thumb,  t*^  the  proximal  part  of  the 
interval  Itetweeu  the  first  and  second  metacarpal 
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bones,  where  it  dips  down  between  the  two  origins  of  the  abductor 
indicis,  and,  ent^ng  the  palm,  forms  the  deep  pahnar  arch.  In 
th&  part  of  its  course  it  is  crossed  by  filaments  of  the  radial  nerve ; 
observe,  also,  that  the  tendon  of  the  extensor  secundi  intemodii 
poUicis  passes  over  it  immediately  before  it  sinks  into  the  palm. 
It  supplies  the  following  small  branches  to  the  back  of  the 
hand : — 

a.  Posterior  carpal  artery. — This  branch  passes  across  the  carpal 
bones,  beneath  the  ezteosor  tendons.  It  inoectdates  with  the  termina- 
tion of  the  anterior  interosseous  artery,  and  forms  an  arch  beneath  the 
extensor  tendons,  with  a  corresponding  branch  from  the  nlnar  artery. 
The  carpal  artery  sends  off  small  branches,  called  the  dorsal  interoaaeous, 
which  descend  along  the  third  and  fourth  interosseous  spaces  from  the 
arch  just  mentioned,  beneath  the  extensor  tendons,  and  inosculate  near 
the  carpal  ends  of  the  metacarpal  bones  with  the  perforating  branches 
from  the  deep  palmar  arch. 

b.  The  Jirat  dorsal  irUerosseoua  artery  is  generally  larger  than  the 
others.  It  passes  towards  the  second  interosseous  space  to  the  cleft  be- 
tween the  index  and  middle  fingers,  communicating  here  with  a  perfora- 
ting branch  of  the  deep  palmar  arch,  and  terminates  in  small  branches, 
some  of  which  proceed  along  the  back  of  the  fingers,  others  inosculate 
with  the  palmar  digital  arteries. 

c.  The  dorsal  artery  of  the  index-finger,  a  branch  of  variable  size, 
passes  over  the  first  interosseous  muscle  to  the  radial  side  of  the  back  of 
the  index  finger. 

d.  The  dorsal  arteries  of  the  thumb  are  two  small  l>ranches  whidi 
arise  from  the  radial  opposite  the  head  of  the  first  metacarpal  bone,  and 
run  along  the  back  of  the  thumb,  one  on  either  -side.  Th^  are  often 
absent. 

These  dorsal  interosseous  ai-teries  supply  the  extensor  tendons  and 
their  sheaths,  the  interosseous  muscles,  and  the  skin  on  the  back  of  the 
hand,  and  the  first  phalanges  of  the  fingers. 

Remove  the  tendons  from  the  back,  and  from 

the  palm,  of  the  hand  :  observe  the  deep  palmar 

&scia  which  covers  the  interosseous  muscles.     It  is  attached  to 

the  ridges  of  the  metacarpal  bones,  forms  a  distinct  sheath  for 

each  interosseous  muscle,  and  is  continuous  inferiorly  with  the 


ntTKEORSEOUB    MUSCLES. 


transverse  metacarpal  ligament.  On  the  back  of  the  hand  the 
interosseous  muscles  are  covered  by  a  thin  fascia,  which  is  attached 
to  the  adjacent  borders  of  tJie  nn'tflcarpal  bones.  * 

Tkanstrbsk  Thiij  consists  of  strong   bands  of  Ligamentous 

MkTACARPAL  fibres,  which  pass  transversely  between  the  distal 

Lhjamkxt.  extremities  of  the  nietacar|>al  bone«.    These  bands 

are  intimately  united  to  the  iibro-cartilaginous  ligament  of  the 
metacarpal  joints,  and  are  of  sufficient  length  to  admit  of  a  certAin 
degree  of  movement  between  the  ends  of  the  metacarpal  bones. 


Fio.  58. 


Fio.  63. 


utAnitAH  or  TBii  Porn  D<ia.sAi,    iv- 

TKBOaBBI,   OIUWIMa    FJIOM   THK 
HlOOUl   LDII. 


DlAciRAU  OF  TirB  THRHE  PAr.VAR  IXTKR- 
06SEI,  AND  THK  ADDUCTOR  POLUCIS, 
DRAWUKO  TOWASSS  THK  STIDDLB  LDTB. 


DiBSWmOK. 


Remove  the  fascia  which  covers  the  interosseoiw 
muscles^  and  separate  the  metacarpal  bones  by 
dividing  the  transverse  metacarpal  ligament.  A  bursa  is  fre- 
quently developed  between  their  digital  extremities. 

bmtiiossBODs  These  muscles,  ?o  named  from  their  position, 

Mc!M.-i.B9.  extend  from  the  sides  of  the  metacarpal  hones  to 

the  bases  of  the  first  phalanges  and  the  extensor  tendons  of  the 
fingers.  In  each  interosseous  space  (except  the  first,  in  which 
there  is  only  an  abductor)  there  are  two  muscles,  one  of  which 
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is  an  abductor,  the  other  an  adductor,  of  a  finger.  Thus  there 
are  seven  in  all ;  four  of  which,  situated  on  the  back  of  the  hand, 
are  called  dorsal ;  the  remainder,  seen  only  in  the  palm,  are  called 
palmar.*     They  are  all  supplied  by  the  ulnar  nerve. 

DoBAu,  Each  dorsal  interosseous  muscle  ariaea  from  the 

Intrbossm.  opposite  sides  of  two  contiguous  metacarpal  bones 

(fig.  62).  From  this  double  origin  the  fibres  converge  to  a  ten- 
don, which  passes  between  the  metacarpal  joints  of  the  finger,  and 
is  inserted  into  the  side  of  the  base  of  the  first  phalanx,  and  by  a 
broad  expansion  into  the  extensor  tendon  on  the  back  of  the  same 
finger. 

The  ^rsi  dorsal  interosseous  muscle  (abductor  indicis)  is  larger 
than  the  others,  and  occupies  the  interval  between  the  thumb  and 
fore-finger.  It  arises  from  the  proximal  half  of  the  ulnar  side  of 
the  first  metacarpal  bone,  and  from  the  entire  length  of  the  radial 
side  of  the  second :  between  the  two  origins,  the  radial  artery  passes 
into  the  palm.  Its  fibres  converge  on  either  side  to  a  tendon, 
which  is  inserted  into  the  radial  side  of  the  first  phalanx  of  the 
index  finger  and  its  extensor  tendon. 

The  second  dorsal  interosseous  muscle  occupies  the  second 
metacarpal  space.  It  is  inserted  into  the  radial  side  of  the  first 
phalanx  of  the  middle  finger  and  its  extensor  tendon. 

The  third  and  fourth.,  occupying  the  corresponding  metacarpal 
spaces,  are  inserted^  the  one  into  the  ulnar  side  of  the  middle,  the 
other  into  the  ulnar  side  of  the  ring  finger. 

If  a  line  be  drawn  longitudinally  through  the  middle  finger, 
as  represented  by  the  dotted  line  in  fig.  62,  we  find  that  all  the 
dorsal  interosseous  muscles  are  abductors  from  that  line;  conse- 
quently, they  separate  the  fingers  from  each  other. 

Palmak  Ihtkk-         It  requires  a  careful  examination  to  distinguish 
OS8EO0S.  this  set  of  muscles,  because  the  dorsal  muscles 

protrude  with  them  into  the  palm.  They  are  smaller  than  the 
dorsal,  and  each  arises  from  the  lateral  surface  of  only  one  meta- 
carpal bone — that,  namely,  connected  with  the  finger  into  which 

*  If  we  coDoider  the  adductor  pollicis  as  a  palmar  interosBeoas  muscle,  there  would 
be  four  palmar  and  four  dorsal — all  supplied  by  the  ulnar  oerve. 

Z 
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the  muscle  is  inserted  (fig.  63).  They  teimiiiftte  in  small  tendons, 
which  pass  between  the  metacmrpal  joints  of  the  fingers,  and  are 
inserted^  like  tboee  of  the  doml  musdes,  into  the  sides  of  the  first 
phalan^  and  the  eztensor  teodoos  oo  the  h«ck  of  the  fingers. 

The/rsf  palmar  interosseous  mnede  ariMs from  the  ulnar  eide 
of  the  second  mt>tacarpal  bone,  and  ie  inserted  into  the  ulnar  side 
of  the  index  finger.  The  second  and  third  arise,  the  one  from  the 
radial  side  of  the  fourth,  the  other  from  the  radial  side  of  the  fifth 
metacarpal  bone,  and  are  xMfrtgd  into  the  same  sides  of  the  ring 
and  little  fingers. 

The  palmar  interosseous  muscles  are  all  adductors  to  a  line 
ilrawn  through  the  middle  finger  (fig-  63).  They  are,  therefore, 
the  opponents  of  the  doi^  interosseous,  and  move  the  fingers 
towards  each  other. 

The  palmar  and  dorsal  interossei  are  supplied  by  filament-s 
from  the  deep  branch  of  the  ulnar  nerve. 


PI8SEC?riON    OF   THE   LIGAMENTS. 

8T«BNo-ob4Ti-  The  iimer  end  of  the  clavicle  articulates  with 

tnii.«  JOIST.  the  comparatively  small   and  shallow  excavation 

on  the  upper  and  outer  part  of  the  sternum.  The  seciarity  of  the 
joint  dfpends  upon  the  great  strength  of  its  ligaments.  There  are 
two  wyiiovial  membranes,  and  an  intt;rvening  fibro-cartilage. 

The  anlmor  efa-uo-clavicular  ligametit  (fig.  64)  consists  of  a 
strong  broad  band  of  ligamentous  fibres,  which  pass  obliquely 
downwards  and  inwards  over  the  front  of  the  joint,  from  the  inner 
i-nd  of  the  clavicle  to  the  anterior  surface  of  the  sternum. 

Tl>e  posterior  atemo-duvicular  ligoAneni  extends  over  the 
Imck  of  the  joint,  from  the  back  of  the  clavicle  to  the  back  of  the 
sternum  in  a  similar  manner  to  the  anterior. 

Tlie  mtrr-clavicvJ.ar  ligament  connects  the  clavicles  directly. 

'♦  flxt+'ndj)  transversely  alwve  the  notch  of  the  sternum,  and  baa  a 

lAttaohini-nt  to  the  upper  border  of  each  clavicle.      Between 
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the  clavicles  it  is  more  or  less  attached  to  the  sternum,  so  that  it 
forms  a  curve  with  the  concavity  upwards. 

The  three  ligaments  just  described  are  so  closely  connected 
that,  collectively,  they  form  for  the  joint  a  complete  fibrous 
capsule  of  such  strength  that  dislocation  of  it  is  rare. 

The  eoato-clavictUar  or  rhomboid  ligament  connects  the  cla- 
vicle to  the  cartilage  of  the  first  rib.  It  ascends  obliquely  out- 
wards and  backwards  from  the  cartilage  of  the  rib  to  a  rough  sur- 
face beneath  the  sternal  end  of  the  clavicle.  Its  use  is  to  lindt 
the  elevation  of  the  clavicle.  There  is  such  constant  movement 
between  the  clavicle  and  the  cartilage  of  the  first  rib  that  a  well- 
marked  bursa  is  commonly  found  between  them. 

Fio.  64. 


DIAOBAJI   OF  THE   STEBNO-CIAYICTJL&B  ZIOAUBSTB. 


1.  Intar-cUTicnlar  UgMuent. 

2.  Anterior  stemo-dATlcnlar  ligament. 


S.  Ooeto-cUTicoIar  UganMBt. 
4.  Inter-BTticoIar  flbro-cailUaga. 


Inter-arti^yular  fhro-cartUage. — To  see  this,  cut  through  the 
rhomboid,  the  anterior  and  posterior  ligaments  of  the  joint,  and 
raise  the  clavicle.  It  is  nearly  circular  in  form,  and  thicker  at 
the  circumference  than  the  centre,  in  which  there  is  sometimes  a 
perforation.  Inferiorly,  it  is  attached  to  the  cartilage  of  the  first 
rib,  close  to  the  sternum ;  superiorly,  to  the  upper  part  of  the 
clavicle  and  the  inter-clavicular  ligament.  Its  circumference  is 
inseparably  connected  with  the  anterior  and  posterior  ligaments. 

The  joint  is  provided  with  two  synovial  membranes:  one 
between  the  articular  surface  of  the  sternum  and  the  Inner  surface 

c  2 


The  muscle  is  not  only  a  general  extensor  of  the  fingers,  but 
can  extend  eome  of  the  phalanges  inde|>eiidently  of  the  rest :  e.g. 
it  can  extend  the  first  phulanges  while  the  second  and  third  are 
flexed ;  or  it  can  extend  the  second  and  third  phalanges  during 
flexion  of  the  first. 

Extensor  ^^^^  ^*^^g  slender  muscle,  situated  on  the  inner 

MiwiMi  Djom  OB  side  of  the  common  extensor,  ariaes  from  the 
Apbiculahis.  common   tendon  from  the  external  condyle,  and 

from  the  septa  between  it  and  the  contiguous  muscles.  Its  slender 
tendon  runs  separately  beneath  the  annular  ligament  immediately 
behind  the  joint  between  the  radius  and  ulna,  in  a  special  sheath 
lined  by  synovial  membrane.  At  the  first  joint  of  the  little  finger, 
the  tendon  is  joined  by  that  of  the  common  extensor,  and  both 
expand  upon  the  first  and  second  phalangesj  terminating  in  the 
same  manner  as  the  extensor  tendons  of  the  other  fingers,  It« 
nerve  comes  from  the  posterior  interosseous. 

ExTE.vsoa  Tins  muscle  tu^ises  from  the  common  tendon 

Cabfi  Ulnabib.  from  the  external  condyle,  from  the  septum  be- 
tween it  and  the  extensor  minimi  digiti,  and  from  the  aponeurosis 
of  tlie  forearm.  The  fibres  terminate  upon  a  strong  brnad  tendon, 
■which  traverses  a  distinct  groove  on  the  back  of  the  ulna,  close  to 
the  styloid  process,  and  is  inmried  into  the  posterior  aspect  of  the 
carpal  end  of  the  metacarpal  Jx>ne  of  the  little  finger.  Below  the 
styloid  process  of  the  ulna,  the  tendon  passes  beneath  the  posterior 
annular  ligament,  over  the  back  of  the  wrist,  and  is  confined  in  a 
very  strong  fibrous  canal,  which  is  attached  to  the  back  of  the 
cuneiform,  pisiform, and  unciform  bones,  and  is  lined  bj  a  continu- 
ation from  the  synovia!  membrane  in  the  groove  of  the  ulna.  The 
action  of  this  muscle  is  to  extend  the  band,  and  incline  it  towards 
the  ulnar  side.     It  is  supplied  by  the  posterior  interosseous  nerve. 

In  pronation  of  the  forearm,  the  lower  end  of  the  ulna  projects 
between  the  tendons  of  the  extensor  carpi  ulnaris  and  the  extensor 
minimi  digiti.  A  subcutaneous  bu7'sa  is  sometimes  found  above 
the  bone  in  this  situation. 

This  small  triangular  muscle  ia  situated  at  the 
outer  and  back  part  of  the  elbow.     It  is  covered 
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by  a  strong  layer  of  fascia,  derived  from  the  tendon  of  the  triceps, 
and  appears  like  a  continuation  of  that  muscle.  It  arises  by 
a  tendon  from  the  posterior  part  of  the  external  condyle  of  the 
humerus,  and  is  inaerted  into  the  triangular  surface  on  the  upper 
fourth  of  the  outer  part  of  the  ulna.  Part  of  the  under  surface  of 
the  muscle  is  in  contact  with  the  capsule  of  the  elbow-joint.  Its 
action  is  to  assist  in  extending  the  forearm.  Its  nerve  comes  from 
the  musculo-spiral. 

To  expose  the  deep  layer  of  muscles,  detach 
from  the  external  condyle  the  extensor  carpi 
radialis  brevior,  the  extensor  communis  digitorum,  the  extensor 
minimi  digiti,  and  the  extensor  carpi  ulnaris ;  and,  after  noticing 
the  vessels  and  nerves  which  enter  their  under  surface,  turn  them 
down.  The  deep-seated  muscles,  with  the  posterior  interosseous 
artery  and  nerve,  must  be  dissected.     The  muscles  exposed  are : 

_,  1.  The  extensor  ossis  metacarpi  poUicis.     2.  Ex- 

MuscLM  OK  THB  tcusor  ptimi  mtemodii  polhcis.  3.  Extensor  se- 
Back  of  THB  cundi  interaodii  poUicis.      4.  Extensor  indicis  or 

FoRHAEM.  indicator.     5.  The  supinator  radii  brevis.     They 

are  all  supplied  by  branches  from  the  posterior  interosseous  nerve. 

ExTiHBOB  '^^^^  muscle  arises  from  the  posterior  surface  of 

Ossis  Mbtacabpi  the  ulna  below  the  supinator  brevis,  from  the 
PoLLicis.  posterior  surface  of  the  radius,  and  from  the  inter- 

osseous membrane.  The  muscle  crosses  the  radial  extensors  of  the 
wrist  about  three  inches  above  the  carpus,  and  terminates  in  a 
tendon,  which  passes  along  a  common  groove  with  the  extensor 
primi  internodii  poUicis,  lined  by  synovial  membrane,  on  the  outer 
part  of  the  lower  end  of  the  radius,  and  is  inserted  into  the  base 
of  the  metacarpal  bone  of  the  thumb,  and  frequently  also  by  a 
tendinous  slip  into  the  trapezium. 

ExTBKsoB  T^^8  small  muscle   arises  from  the  posterior 

Pbiui  Imtebkodii  surface  of  the  radiuji,  below  the  preceding,  and 
PoLucis.  from  the  interosseous  membrane.      It  descends 

obliquely  in  company  with  the  preceding  muscle,  turns  over  the 
radial  extensors  of  the  wrist,  and  terminates  upon  a  tendon  which 
passes  beneath  the  annular  ligament,  through  the  groove  on  the 
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The  muscle  is  not  only  a  general  extensor  of  the  fingers,  but 
can  extend  some  of  the  pbalanj^es  independently  of  the  rest :  e.g. 
it  can  extend  the  first  phalanges  while  the  second  and  third  are 
flexed  ;  or  it  can  extend  the  second  and  third  phalanges  during 
flexion  of  the  first. 

ExTKNsoa  This  long  slender  muscle,  situated  on  the  inner 

MiHiMi  Diom  OB  side  of  the  common  extensor,  aWsM  from  the 
Adbiculajus.  common   tendon  from  the  external  condyle,  and 

from  the  septa  between  it  and  the  contiguous  muscles.  Its  slender 
tendon  runs  separately  beneath  the  annular  ligament  immediately 
liehinJ  the  joint  between  the  radius  and  ulna,  in  a  special  sheath 
lined  by  synovial  membrane.  At  the  first  joint  of  the  little  finger, 
the  tendon  is  joined  by  that  of  the  common  extensor,  and  both 
expand  upon  the  fii-st  and  second  phalanges,  terminating  in  the 
same  manner  as  the  extensor  tendons  of  the  other  fingers.  Its 
nerve  comes  from  the  posterior  interosseous. 

ExTE.vsoft  This  muscle  ari8e.9  from  the  common  tendon 

Cabpi  Ulnaris.  from  the  external  condyle,  from  the  septum  be- 
tween it  and  the  extensor  miairai  digiti,  and  from  the  aponeurosis 
of  the  forearm.  The  fibres  terminate  upon  a  strong  broad  tendon, 
which  traverses  a  distinct  groove  on  the  back  of  the  tJna,  close  to 
the  styloid  process,  and  is  inserted  into  the  posterior  aspect  of  the 
carpal  end  of  the  metacarpal  Ixine  of  the  little  finger.  Below  the 
styloid  process  of  the  ulna,  the  tendon  passes  beneath  the  posterior 
annular  ligament,  over  the  back  of  the  wrist,  and  is  confined  in  a 
very  strong  fibrous  canal,  which  is  attached  to  the  back  of  the 
cuneiform,  pisiform,  and  unciform  bones,  and  is  lined  by  a  continu- 
ation from  the  synovia!  membrane  in  the  groove  of  the  ulna.  The 
itctlon  of  this  muscle  is  to  extend  the  hand,  and  incline  it  towards 
the  ulnar  side.    It  is  supplied  by  the  posterior  interosseous  nerve. 

In  pronation  of  the  forearm,  the  lower  end  of  the  ulna  project* 
between  the  tendons  of  the  extensor  carpi  ulnaris  and  the  extensor 
minimi  digiti.  A  subcutaneous  bwraa  is  sometimes  found  above 
the  bone  in  this  situation. 

This  t4mall  triangular  muscle  is  situated  at  the 
outer  and  back  part  of  the  elbow.     It  is  covered 
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by  a  strong  layer  of  fescia,  derived  from  the  tendon  of  the  triceps, 
and  appears  like  a  continuation  of  that  muscle.  It  arises  by 
a  tendon  firom  the  posterior  part  of  the  external  condyle  of  the 
humerus,  and  is  inserted  into  the  triangular  surface  on  the  upper 
fourth  of  the  outer  part  of  the  ulna.  Part  of  the  under  stuface  of 
the  muscle  is  in  contact  with  the  capsule  of  the  elbow-joint.  Its 
(Ktion  is  to  assist  in  extending  the  forearm.  Its  nerve  comes  from 
the  musculo-spiral. 

To  expose  the  deep  layer  of  muscles,  detach 
from  the  external  condyle  the  extensor  carpi 
radialis  brevior,  the  extensor  communis  digitorum,  the  extensor 
minimi  digiti,  and  the  extensor  carpi  ulnaris ;  and,  after  noticing 
the  vessels  and  nerves  whicli  enter  their  under  surface,  turn  them 
down.  The  deep-seated  muscles,  with  the  posterior  interosseous 
artery  and  nerve,  must  be  dissected.    The  muscles  exposed  are : 

jy^  !•  The  extensor  ossis  metacarpi  pollicis.     2.  Ex- 

HuscLBs  oit  THB  tensor  primi  intemodii  pollicis.  3.  Extensor  se- 
Back  of  THB  cundi  internodii  pollicis.      4.  Extensor  indicis  or 

FoBBABSf.  indicator.     5.  The  supinator  radii  brevis.     They 

are  all  supplied  by  branches  from  the  posterior  interosseous  nerve. 

ExniNsoB  This  muscle  arises  from  the  posterior  surface  of 

Ossis  Mbtacabpi  the  iilna  below  the  supinator  brevis,  from  the 
Poixicis.  posterior  surface  of  the  radius,  and  from  the  inter- 

osseous membrane.  The  muscle  crosses  the  radial  extensors  of  the 
wrist  about  three  inches  above  the  carpus,  and  terminates  in  a 
tendon,  which  passes  along  a  common  groove  with  the  extensor 
primi  intemodii  pollicis,  lined  by  synovial  membrane,  on  the  outer 
part  of  the  lower  end  of  the  radius,  and  is  inserted  into  the  base 
of  the  metacarpal  bone  of  the  thumb,  and  frequently  also  by  a 
tendinous  slip  into  the  trapezium. 

ExTBKsoB  This  small  muscle  arises  from  the  posterior 

Fbihi  Imtbrnodii  surface  of  the  radium,  below  the  preceding,  and 
PoLuas.  from   the  interosseous  membrane.      It  descends 

obliquely  in  company  with  the  preceding  muscle,  turns  over  the 
radial  extensors  of  the  wrist,  and  terminates  upon  a  tendon  which 
passes  beneath  the  annular  ligament,  through  the  groove  on  the 
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outer  part  of  the  radius,  and  is  hiseHed  into  tbe  radial  side  of  the 
base  of  the  first  phalanx  of  the  thumh. 

ExTEssoK  Tliis  muscle  arisea  from  the  posterior  eurfaoe 

Sbccndi  Intbh-  of  the  ulna,  below  the  last  muscle,  and  from  the 
Norm  Poixicis.  interosseous  membrane.  The  tendon  receives 
flesliy  tihres  as  low  as  tlie  wrist,  passea  beneath  the  annular  liga- 
ment, in  a  distinct  groove  on  the  hack  of  the  radius,  crosses  the 
tendons  of  tlie  radial  eitenaors  of  the  wrist,  proceeds  over  the 
metacarpal  bone  and  the  first  phalani  of  the  thumh,  and  is  i7i- 
sei'ted  into  the  base  of  the  last  phalanx. 

The  tendons  of  the  three  extensors  of  the  thumb  may  be  easily-! 
distinguished  in  one's  own  hand.  The  extensor  ossis  metaearpi, 
and  primi  internodii  polticia,  cross  obliquely  over  the  radial  artery 
where  it  lies  on  the  external  lateral  ligament  of  the  carpus ;  the 
extensor  secundi  internodii  poUicia  crosses  the  artery  just  before 
it  sinks  into  the  palm,  between  the  first  and  second  metacarpal 
bones,  and  is  a  good  guide  to  the  vessel.  The  action  of  the  three 
extensors  of  the  thumb  is  implied  by  their  names. 

ExTBisoR  This  muscle  arisss  from  the  pot'terior  surface 

Ih-nic-is  OB  Jjnjt-  of  the  ulna,  below  the  extensor  secundi  inter- 
*'-^™*-  nodii    poilicis.     The  tendon  passes  beneath    the 

posterior  annular  ligament,  in  the  same  grttove,  on  the  back  of 
the  radiiLi?,  with  the  tendons  of  the  extensor  dtgitorum  communis. 
It  then  proceeds  over  the  back  of  the  hand  to  the  first  phalani  of 
the  index  finger,  where  it  is  united  to  the  inner  border  of  the  com- 
mon extensor  tendon.  By  the  actlmi  of  this  muscle  the  index 
finger  can  be  extended  indejx^ndently  of  the  others. 

Reflect  the  extensor  car])i  radialis  brevior  and 
the  anconeus  from  their  origins,  to  expose  the  fol- 


DtssHmoN. 


lowing  muscle. 

StTPIXATOK 

Radii  Brictis. 


This  musdle  embraces  the  upper  third  of  the 
radius.  It  arises  from  the  external  lateral  liga- 
ment of  the  elbow-joint,  from  the  annular  liganieut  surrounding 
the  head  of  the  radius,  from  an  oblique  ridge  on  the  outer  surface 
of  the  ulna  below  the  insertion  of  the  anconeus,  and  by  fleshy  fibres 
from  the  triangular  excavation  below  the  lesser  sigmoid  notch  of 
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the  ulna.  The  muscular  fibres  turn  over  the  neck  and  upper  part 
of  the  shaft  of  the  radius,  and  are  inserted  into  the  upper  third  of 
this  bone,  as  far  forwards  as  the  ridge  leading  from  the  tubercle 
to  the  insertion  of  the  pronator  teres.  The  muscle  is  traversed 
obliquely  by  the  posterior  interosseous  nerve,  which  sends  a  branch 
to  it,  and  its  upper  part  is  in  contact  with  the  capsule  of  the 
elbow-joint.  It  is  a  powerful  supinator  of  the  forearm,  some  of  its 
fibres  acting  at  nearly  a  right  angle  to  the  axis  of  the  radius. 

PosTKEioB  T^*8  artery  comes  from  the  ulnar  by  a  common 

Imtbbossbotjs  trunk  with  the  anterior  interosseous  (p.  296),  and 

^^""^-  supplies  the  muscles  onthe  back  of  the  forearm. 

It  passes  between  the  oblique  ligament  and  the  interosseous  mem- 
brane, and  appears,  at  the  back,  between  the  supinator  radii  brevis 
and  the  extensor  ossis  metacarpi  poUicis.  After  supplying  branches 
to  all  the  muscles  in  this  situation,  the  artery  descends,  much 
diminished  in  size,  between  the  superficial  and  deep  layer  of 
muscles  to  the  wrist,  where  »fc  inosculates  with  the  carpal  branches 
of  the  anterior  interosseous,  and  the  posterior  carpal  branches  of 
the  radial  and  ulnar  arteries. 

The  largest  branch  of  this  artery  is  the  interosseous  recurrent.  It 
ascends  beneath  the  anconeus  to  the  space  between  the  external  condyle 
and  the  olecranon^  wheve  it  inosculates  with  the  branch  of  the  superior 
profimda,  which  descends  in  the  substance  of  the  triceps,  and  with  the 
posterior  ulnar  recurrent  artery. 

In  the  lower  part  of  the  back  of  the  forearm,  a  branch  of  the 
anterior  interosseous  artery  is  seen  passing  through  the  interosseous 
membrane  to  reach  the  back  of  the  wrist. 

FosTBRioB  'fh®  nerve  which  supplies  the  muscles  on  the 

Intkkossbotjs  back  of  the  forearm  is  the  posterior  int&roaseous, 

Nbhtb.  Qng  of  ^hg  divisions  of  the  musculo-spiral.    It 

passes  obliquely  through  the  supinator  radii  brevis,  and  descends 
between  the  superficial  and  deep  layer  of  muscles  on  the  back  of 
the  forearm,  sending  to  each  a  filament,  generally  in  company  with 
a  branch  of  the  posterior  interosseous  artery.  It  sends  a  branch  to 
the  extensor  carpi  radialis  brevior,  and  supplies  the  supinator  brevis 
in  passing  through  its  substance.     The  supinator  radii  longus  and 
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bones,  where  it  dips  down  between  the  two  origins  of  the  abductor 
indicis,  and,  entering  the  palm,  forms  the  deep  palmar  arch.  In 
thfb  part  of  its  course  it  is  crossed  by  filaments  of  the  radial  nerve ; 
observe,  also,  that  the  tendon  of  the  extensor  secundi  intemodii 
pollicis  passes  over  it  immediately  before  it  sinks  into  the  palm. 
It  supplies  the  following  small  branches  to  the  back  of  the 
hand: — 

a.  Poaterior  carpal  arttry. — This  branch  passes  across  the  carpal 
bones,  beneath  the  extensor  tendons.  It  inosculates  with  the  termina- 
tion of  the  anterior  interosseous  artery,  and  forma  an  arch  beneath  the 
extensor  tendons,  with  a  corresponding  branch  from  the  ulnar  artery. 
The  carpal  artery  sends  off  small  branches,  called  the  dorgalinterosaeotis, 
which  descend  along  the  third  and  fourth  interosseous  spaces  from  the 
arch  just  mentioned,  beneath  the  extensor  tendons,  and  inosculate  near 
the  carpal  ends  of  the  metacarpal  bones  with  the  perforating  branches 
from  the  deep  palmar  arch. 

b.  The  first  dorsal  interosseoua  artery  is  generally  larger  than  the 
others.  It  passes  towards  the  second  interosseous  space  to  the  cleft  be- 
tween the  index  and  middle  fingers,  communicating  here  with  a  perfora- 
ting branch  of  the  deep  palmar  arch,  and  terminates  in  small  branches, 
some  of  which  proceed  along  the  back  of  the  fingers,  others  inosculate 
with  the  palmar  digital  arteries. 

c.  The  dorsal  artery  of  the  index-Jmger,  a  branch  of  variable  size, 
passes  over  the  first  interosseous  muscle  to  the  radial  side  of  the  back  of 
the  index  finger. 

d.  The  dorsal  arteries  of  the  thumb  are  two  small  branches  which 
arise  from  the  radial  opposite  the  head  of  the  first  metacarpal  bone,  and 
run  along  the  back  of  the  thumb,  one  on  either  «de.  Th^  are  often 
absent. 

These  dorsal  interosseous  arteries  supply  the  extensor  tendons  and 
their  sheaths,  the  interosseous  muscles,  and  the  skin  on  the  back  of  the 
hand,  and  the  first  phalanges  of  the  fingers. 

Remove  the  tendons  from  the  back,  and  from 

the  palm,  of  the  hand :  observe  the  deep  palmar 

fascia  which  covers  the  interosseous  muscles.     It  is  attached  to 

the  ridges  of  the  metacarpal  bones,  forms  a  distinct  sheath  for 

each  interosseous  muscle,  and  is  continuous  inferiorly  with  the 
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transverse  metacarpal  ligament.  On  the  back  of  tbe  hand  the 
interosseous  muscles  are  covered  by  a  tliin  fascia,  which  is  attaclied 
to  the  adjacent  borders  of  the  metacarpal  bones.  * 

Teanstsbsc  This  consists  of  strong  bands  of  ligamentous 

fibres,  which  pass  transversely  between  the  distal 
extremities  of  the  metacarpal  bones.  These  bands 
are  intimately  united  to  the  fibro-cartilaginous  ligament  of  the 
metacarpal  joints,  and  are  of  suflBcient  length  to  admit  of  a  certain 
degree  of  movement  between  the  ends  of  the  metacarpal  bones. 


Metacahpai 

LluAJIKNT 


Fm.  efi. 


Fio.  63. 
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DIAGRAM  OF  THE  TTIRBE  PAtSfAR  IXTEB- 
OSSEI,  AVD  TICE  ADDUCTOR  POtUCIS, 
DHAWXNO  T0WABD6  THK  VIUDLB  LIXK. 


PlBSKCnON. 


Remove  the  fascia  which  covers  the  interosseous 
muscles,  and  separate  the  metacarpal  bones  by 
dividing  the  transverse  metacarpal  ligament.  A  bur»a  is  fre- 
quently developed  between  their  digital  extremities. 

IjmsRossBOL's  These  muscles,  so  named   from  their  position, 

McsciJis.  extend  from  the  sides  of  the  metacarpal  bones  to 

the  bases  of  the  first  phalanges  and  the  extensor  tendons  of  the 
fingers.  In  each  interosseous  space  (except  the  first,  in  which 
there  is  only  an  abductor)  there  are  two  muscles,  one  of  which 
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is  an  abductor,  the  other  an  adductor,  of  a  finger.  Thus  there 
are  seven  in  all ;  four  of  which,  situated  on  the  back  of  the  hand, 
are  called  dorsal ;  the  remainder,  seen  only  in  the  palm,  are  called 
palmar.*     They  are  all  supplied  by  the  ulnar  nerve. 

BoBiui.  Each  dorsal  interosseous  muscle  arises  from  the 

Intkbobski.  opposite  sides  of  two  contigfuous  metacarpal  bones 

(fig.  62).  From  this  double  origin  the  fibres  converge  to  a  ten- 
don, which  passes  between  the  metacarpal  joints  of  the  finger,  and 
is  mserted  into  the  side  of  the  base  of  the  first  phalanx,  and  by  a 
broad  expansion  into  the  extensor  tendon  on  the  back  of  the  same 
finger. 

The  first  dorsal  interosseous  muscle  (abductor  vndids)  is  larger 
than  the  others,  and  occupies  the  interval  between  the  thumb  and 
fore-finger.  It  arises  from  the  proximal  half  of  the  ulnar  side  of 
the  first  metacarpal  bone,  and  from  the  entire  length  of  the  radial 
side  of  the  second :  between  the  two  origins,  the  radial  artery  passes 
into  the  palm.  Its  fibres  converge  on  either  side  to  a  tendon, 
which  is  inserted  into  the  radial  side  of  the  first  phalanx  of  the 
index  finger  and  its  extensor  tendon. 

The  second  dorsal  interosseous  muscle  occupies  the  second 
metacarpal  space.  It  is  vnserted  into  the  radial  side  of  the  first 
phalanx  of  the  middle  finger  and  its  extensor  tendon. 

The  third  and  fourth,  occupying  the  corresponding  metacarpal 
spaces,  are  inserted,  the  one  into  the  ulnar  side  of  the  middle,  the 
other  into  the  ulnar  side  of  the  ring  finger. 

If  a  line  be  drawn  longitudinally  through  the  middle  finger, 
as  represented  by  the  dotted  line  in  fig.  62,  we  find  that  all  the 
dorsal  interosseous  muscles  are  abductors  from  that  line;  conse- 
quently, they  separate  the  fingers  from  each  other. 

Palmab  Intkh-  It  requires  a  careful  examination  to  distinguish 

oMRors.  this  set  of  muscles,  because  the  dorsal  muscles 

protrude  with  them  into  the  palm.  They  are  smaller  than  the 
dorsal,  and  each  arises  from  the  lateral  surface  of  only  one  meta- 
carpal bone — that,  namely,  connected  with  the  finger  into  which 

*  If  we  consider  the  adductor  pollicis  as  a  palmar  interosseous  muscle,  there  would 
be  four  palmar  and  four  dorsal — all  supplied  by  the  ulnar  nerve. 
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the  muscle  is  inserted  (fig.  63).  They  terminate  in  small  tendons, 
which  pass  between  the  metacaqjal  joints  of  the  fingers,  and  are 
inserted^  like  those  of  Ihe  dorsal  muscles,  into  the  sides  of  the  first 
phalanges  and  the  extensor  tendons  on  the  back  of  the  fingers. 

The  first  palmar  interosseous  muscle  ari^seif  from  the  ulnar  side 
of  the  second  metacarpal  bone,  and  is  inseiied  into  the  ulnar  side 
of  the  index  finger.  The  second  and  third  arise,  the  one  from  the 
radial  side  of  the  fourth,  the  other  from  the  radial  side  of  the  fifth 
metacarpal  bone,  and  are  inserted  into  the  same  sides  of  the  ring 
and  little  fingers. 

Tlie  palmar  interosseous  muscles  are  all  adductors  to  a  line 
drawn  tlirough  the  middle  finger  (fig.  63j.  They  are,  therefore, 
the  opponent8  of  the  dorsal  interosseous,  and  move  the  fingers 
towards  each  other. 

The  palmar  and  dorsal  iuterossei  are  supplied  by  filaments 
from  the  deep  branch  of  the  ulnar  nerve. 


DISSECTION    OF   THE   LIGAMENTS. 


SrsHxo-cuiri-  The  inner  end  of  the  clavicle  articulates  -with 

mrLAB  JOINT.  thf  comparafiv'Lrly  small   and  shallow  excavation 

on  the  upper  and  outer  part  of  the  sk^ruum.  The  security  of  the 
joint  depends  upon  the  great  strength  of  its  ligaments.  There  are 
two  -synovial  membranes,  and  an  intervening  fibro-cartilage. 

The  anterior  sttntu-davicular  Uganieid  (fig,  64)  consists  of  a 
strong  broad  band  of  ligamentous  fibres,  which  pass  obliquely 
downwards  and  inwards  over  the  front  of  the  joint,  from  the  inner 
end  of  the  clavicle  to  the  anterior  surface  of  the  sternum. 

The  posterior  8lemo~clavi<iular  ligwment  extends  over  the 
Ixick  of  the  joint,  from  the  back  of  the  clavicle  to  the  back  of  the 
sternum  in  a  similar  manner  to  the  anterior. 

The  inler-davicuXar  ligament  connects  the  clavicles  directly. 
It  extends  transversely  alMjve  the  notch  of  the  sternum,  and  has  a 
broad  attachment  to  the  upper  border  of  each  clavicle.     Between 
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the  clavicles  it  is  more  or  less  attached  to  the  sternum,  so  that  it 
forms  a  curve  with  the  concavity  upwards. 

The  three  ligaments  just  described  are  so  closely  connected 
that,  collectively,  they  form  for  the  joint  a  complete  fibrous 
capsule  of  such  strength  that  dislocation  of  it  is  rare. 

The  coeto-clavictUar  or  rhomboid  ligament  connects  the  cla- 
vicle to  the  cartilage  of  the  first  rib.  It  ascends  obliquely  out- 
wards and  backwards  from  the  cartilage  of  the  rib  to  a  rough  sur- 
face beneath  the  sternal  end  of  the  clavicle.  Its  use  is  to  limit 
the  elevation  of  the  clavicle.  There  is  such  constant  movement 
between  the  clavicle  and  the  cartilage  of  the  first  rib  that  a  well- 
marked  hurea  is  commonly  found  between  them. 

Fra.  64. 


DIAQIUII   OF  THR  STEBNO-CLAYICULAB   UOAICBHTB. 

1.  Inter-daTicnlar  ligament.  I.  Oaeto-clmTicolar  ligament. 

S.  Anterior  itemo-cIaTlcuiar  ligament.  4.  Inter-arUcolar  flbro-cartUage. 

Inter-arti^yular  fibro-cartUage. — To  see  this,  cut  through  the 
rhomboid,  the  anterior  and  posterior  ligaments  of  the  joint,  and 
raise  the  clavicle.  It  is  nearly  circular  in  form,  and  thicker  at 
the  circumference  than  the  centre,  in  which  there  is  sometimes  a 
perforation.  Inferiorly,  it  is  attached  to  the  cartilage  of  the  first 
rib,  close  to  the  sternum ;  superiorly,  to  the  upper  part  of  tJie 
clavicle  and  the  inter-clavicular  ligament.  Its  circumference  is 
inseparably  connected  with  the  anterior  and  posterior  ligaments. 

The  joint  is  provided  with  two  synovial  membranes:  one 
between  the  articular  surface  of  the  sternum  and  the  inner  surface 
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of  the  fibro-eartila^ ;  the  other  between  the  articol&r  sarfoce  of 
the  ckride  and  the  outer  suxbce  of  the  fibrcM:aiiiIa^e. 

This  iater-aiticttlar  filvo-cartilage  is  a  struc'ture  highly  elastic, 
withofct  admitting'  c^  any  stretching.  It  eqoalisea  preasaie,  bicakx 
thocks,  and  also  acts  as  a  ligament,  tending  to  prevent  the  cUriole 
fidni  being  driTen  invaids  towards  the  mesial  line. 

Obaerre  the  relative  form  of  the  cartilaginous  surfaces  of  the 
boaei :  that  ct  the  sternum  is  slightly  concave  in  the  transverse, 
aid  eoDTCx  in  the  anteto-posterior  directioD  ;  that  of  the  clavicle 
ia  the  rerene. 

The  form  of  the  articular  surftces  and  the  ligaoieota  of  a  joint 
bein^  known,  it  is  easj  to  understand  the  movemests  of  which  it 
ifl  capable.  The  clavicle  can  be  moved  upon  the  sternum  in  a 
diieetMMi  cither  vertieal  or  horizontal :  thus  it  admits  of  circum- 
dnction.  These  movements,  though  limited  at  the  sternum,  are 
eonsidersble  at  the  i^>ex  of  the  shoulder. 


Scuvti>- 
CLAvmrLAa 


The  oater  end  of  the  eiavide  articulates  with 
the  acromion,  and  is  connected  by  strong  Uga-> 
"■*'-  menta  to  the  coracoid  process  of  the  seapula. 

The  davide  and  the  aeromioo  artienlate  with  each  other  by 
two  flat  oval  cartilaginoos  rarfiKes,  of  whkh  the  planes  slant  in- 
wards,   and    the  longer  djameteis  are  ia   the  antero-posteriar 


The  tuperior  Ugament,  a  hvoad  haad  of  ligamentous  fibres, 
stnagtheaed  by  the  aponeurosis  of  the  tiapesius,  extends  from  the 
«pp«r  smftee  of  the  aeromion  to  the  upper  snr&ee  of  the  davicle. 

The  inferior  ligament^  of  less  strength,  extends  along  the 
■DdersarfiMenf  the  joint  from  bone  tohoka. 

<Aa  imttr-artiemlar  ^^ro-mrtil«g»  is  sometiiaes  found  in  this 
joint :  hot  it  is  incomplete,  and  seldom  extends  lower  than  the 
npper  half.    Tbere  is  only  ooe  aynovial  membrane. 

Oarm»-4lmiemlar  ligmmtnL—Th^  davicle  is  eennected  to  the 
coraooid  pcoeesa  of  the  scapula  by  two  strong  ligaments — the 
camaid  aad  traptmiid,  vrhkh,  being  eoatiaaoaB  with  each  other, 
AoaU  be  eottddflfed  as  oaew    The  fraptwiit  Ugament  is  the  more 
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anterior  and  external.  It  arises  from  the  back  part  of  the  coracoid 
process,  and  ascends  obliquely  backwards  and  outwards  to  the 
claTicle,  near  its  outer  end.  The  conoid  ligament  is  fixed  at  its 
apex  to  the  root  of  the  coracoid  process,  ascends  nearly  vertically, 
and  is  attached  by  its  base  to  the  clavicle.  When  the  clavicle  is 
fractured  in  the  line  of  the  attachment  of  the  coraco-clavicular 
ligament,  there  is  little  or  no  displacement  of  the  fractured  ends, 
these  being  kept  in  place  by  the  ligament. 

LioAifBNTsoF  These  are  two:    the  transverse  ligament,  at- 

THB  ScAPoi^  tached  to  the  margins  of  the  supra-scapular  notch; 

and  the  coraco-acromial  or  triangula/r  ligament,  attached  by  its 

Fio.  65. 


f  portions  of 
the  ooraco- 
cUTicnlar 
^ligament. 
8.  Sapra-Bcapnlarortrani- 

Terae  liKament. 
4.  Coraoo-acroniUl    ligA- 
ment. 


6.  Tendon  of  biceps. 

6.  Cspanlsr   llg»ment  of 

the  shoulder-Joint. 

7.  CorBco-humeral     liga- 

ment. 

8.  Fonmen  in  the   cap* 

subir  ligmment  for  the 
sabsoapnlaris  tendon. 


ANTEBIOB  VIEW  OF  THB   SCAPUXO-CLATICULAB   UOABaOrTS,   AKD  OF  TI« 
SHODU>BR-roiNT. 


apex  to  the  acromion,  and  by  its  base  to  the  outer  border  of  the 
coracoid  process.  It  is  separated  from  the  upper  part  of  the 
capsule  of  the  shoulder-joint  by  a  large  bursa. 

Shoduokh-  The  articular  surface  of  the  head  of  the  humerus, 

JOINT.  forming  rather  more  than  one-third  of  a  sphere, 

moves  upon  the  shallow  glenoid  cavity  of  the  scapula,  which  is 
of  an  oval  form,  with  the  broader  end  downwards,  and  the  long 
diameter  nearly  vertical.  The  security  of  the  joint  depends,  not 
upon  any  mechanical  contrivance  of  the  bones,  but  upon  the  great 
strength  and  number  of  the  tendons  which  surround  and  are  in 
timately  connected  with  it. 
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To  admit  the  free  motion  of  tbe  head  of  the  humenis  upon  the 
glenoid  cavity,  it  is  requisite  that  the  capsular  lignmeyit  of  the 
joint  l>e  loose  and  capacious.  Accordingly,  the  head  of  the  bone, 
when  detached  from  its  muFCtdar  connoctions,  may  be  sepiarated 
from  the  glenoid  cavity  to  the  extent  of  an  inch,  nr  more,  without 
laceration  of  the  capsule.  This  explains  the  elongation  of  the  arm 
observed  in  some  cases  in  which  effusion  takes  place  into  the  joint; 
also  in  cases  of  paralysis  of  the  deltoid. 

The  capsular  ligament  is  attached  above,  round  the  circmn- 
ference  of  the  glenoid  cavity ;  below,  round  the  anatomical  neck 
of  the  humerus.  It  is  strongest  on  its  upper  aspect,  weakest  and 
longest  on  its  lower.  It  ia  strengthened  on  its  upper  and  pos- 
terior part  by  the  tendons  of  the  supra-spinatus,  infra-spinatus^ 
and  teres  minor  ;  its  inner  part  is  strengthened  by  the  broad 
tendon  of  the  subscapularis,  its  lower  part  by  the  long  head  of  the 
tricefw. 

Thus  the  circumference  of  the  capsule  is  surrounded  by  tendons 
on  every  side,  excepting  a  small  space  towards  the  axilla.  If  the 
humerus  be  raised,  it  will  be  found  that  tlie  head  of  the  bone  rests 
upon  this  unprotected  portion  of  the  capside,  between  the  tendons 
of  the  subscapularis  and  the  long  head  of  the  triceps :  through  this 
part  of  the  capsule  the  head  of  the  bone  is  first  protnided  in  dis- 
locations into  the  axilla- 

At  the  upper  and  inner  side  of  the  joint,  a  small  opening 
{/(yrameii  ovale)  is  observable  in  the  capsular  ligament,  through 
which  the  tendon  of  the  subscapularis  passes,  and  comes  in  contact 
with  the  synovial  membrane. 

The  upper  surface  of  the  capside  is  strengthened  by  a  strong 
band  of  ligamentous  fibres,,  called  the  coraco-hutneral  or  iicccsaoi^y 
Ugament.  It  is  attachetl  to  the  root  of  the  coracoid  process, 
expands  over  the  upper  surface  of  the  capsule,  with  which  it  is 
inseparably  united,  and  is  fixed  into  the  greater  tuberosity  of  the 
hnmeriL*. 

Open  the  capsule  to  see  the  tendon  of  the  long  head  of  the 
biceps.  It  enters  the  joint  through  the  groove  between  the  two 
tuberosities,  becomes  slightly  flattj^ned,  and  passes  over  the  head 
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of  the  bone  to  be  attached  to  the  upper  border  of  the  glenoid 
cavity.  It  is  loose  and  movable  within  the  joint.  It  acts  like  a 
strap,  keeping  down  the  head  of  the  bone  when  the  arm  is  raised 
by  the  deltoid. 

The  tendon  of  the  biceps,  strictly  speaking,  does  not  perforate 
the  synovial  membrane  of  the  joint.  It  is  inclosed  in  a  tubular 
sheath,  which  is  reflected  over  it  at  its  attachment  to  the  glenoid 
cavity,  and  accompanies  it  for  two  inches  down  the  groove  of  the 
humerus.  During  the  earlier  part  of  foetal  life,  it  is  connected  to 
the  capsule  by  a  fold  of  synovial  membrane,  which  subsequently 
disappears. 

The  margin  of  the  glenoid  cavity  of  the  scapula  is  surrounded 
by  a  fibrous  band  of  considerable  thickness,  called  the  glenoid 
ligament  This  not  only  enlarges,  but  deepens  the  cavity. 
Superiorly,  it  is  continuous  on  either  side  with  the  tendon  of  the 
biceps  ;  inferiorly,  with  the  tendon  of  the  triceps :  in  the  rest  of 
its  circumference  it  is  attached  to  the  edge  of  the  cavity. 

The  cartilage  covering  the  head  of  the  humerus  is  thicker  at 
the  centre  than  at  the  circumference.  The  reverse  is  the  case  in 
the  glenoid  cavity. 

The  synovial  memhrane  lining  the  under  surface  of  the  capsule 
is  reflected  around  the  tendon  of  the  biceps,  and  passes  with  it  in 
the  form  of  a  cul-de-sac  down  the  bicipital  groove.  On  the  inner 
side  of  the  joint  it  always  communicates  with  the  bursa  beneath 
the  tendon  of  the  subscapularis. 

The  shoulder-joint  has  a  more  extensive  range  of  motion  than 
any  other  joint  in  the  body ;  it  is  what  mechanics  call  a  imiversal 
joint.  It  is  capable  of  motion  forwards  and  backwards,  of  adduc- 
tion, abduction,  circumduction,  and  rotation. 

_  The  elbow-joint  is  a  perfect  hinge.     The  larger 

Elbow-joint  *>  r  o  o 

sigmoid  cavity  of  the   ulna  is   adapted  to  the 

trochlea  upon  the  lower  end  of  the  humerus,  admitting  only  of 
flexion  and  extension ;  while  the  shallow  excavation  upon  the  head 
of  the  radius  4idmits  not  only  of  flexion  and  extension,  but  of  rota- 
tion, upon  the  rounded  articular  eminence  {capiteUum)  of  the 
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bones,  where  it  dips  down  between  the  two  origins  of  the  abductor 
indicis,  and,  entering  the  palm,  forms  the  deep  palmar  arch.  In 
thfb  part  of  its  course  it  is  crossed  by  filaments  of  the  radial  nerve ; 
observe,  also,  that  the  tendon  of  the  extensor  secundi  intemodii 
pollicis  passes  over  it  immediately  before  it  sinks  into  the  palm. 
It  supplies  the  following  small  branches  to  the  back  of  the 
hand : — 

a.  Potterior  carpal  artery. — This  branch  passes  across  the  carpal 
bones,  beneath  the  extensor  tendons.  It  inoscnlates  with  the  termina- 
tion of  the  anterior  interosseous  artery,  and  forms  an  arch  beneath  the 
extensor  tendons,  with  a  corresponding  branch  from  the  nlnar  artery. 
The  carpal  artery  sends  off  small  branches,  called  the  dorsal  interosseous, 
which  descend  along  the  third  and  fourth  interosseous  spaces  from  the 
arch  just  mentioned,  beneath  the  extensor  tendons,  and  inosculate  near 
the  carpal  ends  of  the  metacarpal  bones  with  the  perforating  branches 
from  the  deep  palmar  arch. 

h.  The  first  dorsal  interosseous  artery  is  generally  larger  than  the 
others.  It  passes  towards  the  second  interosseous  space  to  the  cleft  be- 
tween the  index  and  middle  fingers,  communicating  here  with  a  perfora- 
ting branch  of  the  deep  palmar  arch,  and  terminates  in  small  branches, 
some  of  which  proceed  along  the  back  of  the  fingers,  others  inosculate 
with  the  palmar  digital  arteries. 

c.  The  dorsal  artery  of  the  indexfinger,  a  branch  of  variable  size, 
passes  over  the  first  interosseous  muscle  to  the  radial  side  of  the  back  of 
the  index  finger. 

d.  The  dorsal  arteries  of  the  thumh  are  two  small  hranches  whidi 
arise  from  the  radial  opposite  the  head  of  the  first  metacarpal  bone,  and 
run  along  the  back  of  the  thumb,  one  on  either  -side.  Th^  are  often 
absent. 

These  dorsal  interosseous  arteries  supply  the  extensor  tendons  and 
their  sheaths,  the  interosseous  muscles,  and  the  skin  on  the  back  of  the 
hand,  and  the  first  phalanges  of  the  fingers. 

Remove  the  tendons  from  the  back,  and  from 

the  palm,  of  the  hand :  observe  the  deep  palmar 

fascia  which  covers  the  interosseous  muscles.     It  is  attached  to 

the  ridges  of  the  metacarpal  bones,  forms  a  distinct  sheath  for 

each  interosseous   muscle,  and  is  continuous  inferiorly  with  the 


'836 


INTEROSSEOUS   MUSCLES. 


transverse  metacarpal  ligament.  On  the  back  of  the  hand  the 
interosseous  muscles  are  covered  by  a  thin  fascia,  which  is  attached 
to  the  adjacent  borders  of  tlie  metacarpal  bones.  * 

Transtmbsx  This  consists  of  strong  bands  of  ligamentous 

MfcTACARPjLL  fibres,  which  pass  transversely  between  the  distal 

LifiAMRKT.  extremities  of  the  metacarpal  bones.    These  bands 

are  intimately  united  to  the  fibro-oartilaginous  ligament  of  the 
metacarpal  joints,  and  are  of  sufBcient  length  to  admit  of  a  certain 
degree  of  movement  between  the  ends  of  the  metacarpal  bones. 


F*o.  es. 


FiQ.  63. 
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IhasNcnoK. 


Remove  the  fascia  which  covers  the  interosseous 
muscles^  and  separate   the    metacarpal   bones  by 
dividing  the  transverse  metacarpal    ligament,     A  bursa  is  fre- 
quently develope<i  between  their  digital  extremities. 
iMnRouaous  Tltese  muscles,  so  named   from  theii*  position, 

extend  from  the  sides  of  the  metacarpal  bones  t-o 
the  bases  of  the  first  phalanges  and  the  extensor  tendons  of  the 
fingers.  In  each  interosseous  space  (except  the  first,  in  which 
there  is  only  an  abductor)  there  are  two  muscles,  one  of  which 
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is  an  abductor,  the  other  an  adductor,  of  a  finger.  Thus  there 
are  seven  in  all ;  four  of  which,  situated  on  the  back  of  the  hand, 
are  called  dorsal ;  the  remainder,  seen  only  in  the  palm,  are  called 
palmar.*    They  are  all  supplied  by  the  ulnar  nerve. 

Dosiui.  Each  dorsal  interosseous  muscle  arises  from  the 

iNTRBosfflH.  opposite  sides  of  two  contiguous  metacarpal  bones 

(fig.  62).  From  this  double  origin  the  fibres  converge  to  a  ten- 
don, which  passes  between  the  metacarpal  joints  of  the  finger,  and 
is  inserted  into  the  side  of  the  base  of  the  first  phalanx,  and  by  a 
broad  expansion  into  the  extensor  tendon  on  the  back  of  the  same 
finger. 

The  first  dorsal  interosseous  muscle  {abductor  indicis)  is  larger 
than  the  others,  and  occupies  the  interval  between  the  thumb  and 
fore-finger.  It  arises  from  the  proximal  half  of  the  ulnar  side  of 
the  first  metacarpal  bone,  and  from  the  entire  length  of  the  radial 
side  of  the  second  :  between  the  two  origins,  the  radial  artery  passes 
into  the  palm.  Its  fibres  converge  on  either  side  to  a  tendon, 
which  is  inserted  into  the  radial  side  of  the  first  phalanx  of  the 
index  finger  and  its  extensor  tendon. 

The  second  dorsal  interosseous  muscle  occupies  the  second 
metacarpal  space.  It  is  inserted  into  the  radial  side  of  the  first 
phalanx  of  the  middle  finger  and  its  extensor  tendon. 

The  third  and  fourth,  occupying  the  corresponding  metacarpal 
spaces,  are  inserted,  the  one  into  the  ulnar  side  of  the  middle,  the 
other  into  the  ulnar  side  of  the  ring  finger. 

If  a  line  be  drawn  longitudinally  through  the  middle  finger, 
as  represented  by  the  dotted  line  in  fig.  62,  we  find  that  all  the 
dorsal  interosseous  muscles  are  abductors  from  that  line;  conse- 
quently, they  separate  the  fingers  from  each  other. 

Palkab  Inteb-         It  requires  a  careful  examination  to  distinguish 
OS8BOOS.  this  set  of  miiscles,  because  the  dorsal  muscles 

protrude  with  them  into  the  palm.  They  are  smaller  than  the 
dorsal,  and  each  arises  from  the  lateral  surface  of  only  one  meta- 
carpal bone — that,  namely,  connected  with  the  finger  into  which 

*  If  we  coDfiider  the  addactor  pollicis  as  a  palmar  interosseoos  muscle,  then  would 
l>e  four  palmar  and  four  dorsal— all  supplied  by  the  ulnar  nerre. 
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ti-ansverse  metacarpal  ligament.  On  the  back  of  the  hand  the 
interosseous  mui'cles  are  covered  by  a  thin  fascia,  which  is  attached 
to  the  adjacent  borders  of  tlie  metacarpal  bones.  * 

Transivmrsk  This  cousigts  of  strong  bands  of  ligamentoufi 

MKTACAkPAL  fibres,  which  pass  transversely  between  the  distal 

LuiAMKNT.  extremities  of  the  metacarpal  bones.    These  bands 

are  intimately  united  to  the  fibro-cartilaginous  ligament  of  the 
metacarpal  joints,  and  are  of  suflBcient  length  to  admit  of  a  certain 
degree  of  movement  between  the  ends  of  the  metacarpal  1x)ne8. 
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Remove  the  fascia  which  covers  the  interosseous 
muscles,  and  separate  the  metacarpal  bones  by 
dividing  the  transverse  metacarpal  ligament.  A  bursa  is  fre- 
quently developed  between  their  digital  extremities. 

IimtBossKjpfl  These  muscles,  so  named   ffora   their  position, 

MimcMB-  extend  from  the  sides  of  the  metacarpal  bones  to 

the  bases  of  the  first  phalanges  and  the  extensor  tendons  of  the 
fingers.  In  each  interosseous  space  (except  the  first,  in  which 
there  is  only  an  abductor)  there  are  two  muscles,  one  of  which 
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is  an  abductor,  the  other  an  addactor,  of  a  finger.  Thus  there 
are  seven  in  all ;  four  of  which,  situated  on  the  hack  of  the  hand, 
are  called  dorsal ;  the  remainder,  seen  only  in  the  palm,  are  called 
palmar.*    They  are  all  supplied  by  the  ulnar  nerve. 

BoBSAi.  Each  dorsal  interosseous  muscle  arises  from  the 

Intkbobsk.  opposite  sides  of  two  contiguous  metacarpal  bones 

(fig.  62).  From  this  double  origin  the  fibres  converge  to  a  ten- 
don, which  passes  between  the  metacarpal  joints  of  the  finger,  and 
is  inserted  into  the  side  of  the  base  of  the  first  phalanx,  and  by  a 
broad  expansion  into  the  extensor  tendon  on  the  back  of  the  same 
finger. 

The  first  dorsal  interosseous  muscle  (abductor  imdicis)  is  larger 
than  the  others,  and  occupies  the  interval  between  the  thumb  and 
fore-finger.  It  arises  from  the  proximal  half  of  the  ulnar  side  of 
the  first  metacarpal  bone,  and  from  the  entire  length  of  the  radial 
side  of  the  second  :  between  the  two  origins,  the  radial  artery  passes 
into  the  palm.  Its  fibres  converge  on  either  side  to  a  tendon, 
which  is  inserted  into  the  radial  side  of  the  first  phalanx  of  the 
index  finger  and  its  extensor  tendon. 

The  second  dorsal  interosseous  muscle  occupies  the  second 
metacarpal  space.  It  is  inserted  into  the  radial  side  of  the  first 
phalanx  of  the  middle  finger  and  its  extensor  tendon. 

The  third  and  fourth,  occupying  the  corresponding  metacarpal 
spaces,  are  inserted,  the  one  into  the  ulnar  side  of  the  middle,  the 
other  into  the  ulnar  side  of  the  ring  finger. 

If  a  line  be  drawn  longitudinally  through  the  middle  finger, 
as  represented  by  the  dotted  line  in  fig.  62,  we  find  that  all  the 
dorsal  interosseous  muscles  are  abductors  from  that  line;  conse- 
quently, they  separate  the  fingers  from  each  other. 

Pauub  Iitteb-         It  requires  a  careful  examination  to  distinguish 
OSSEOUS.  this  set  of  miiscles,  because  the  dorsal  muscles 

protrude  with  them  into  the  palm.  They  are  smaller  than  the 
dorsal,  and  each  arises  from  the  lateral  surface  of  only  one  meta- 
carpal bone — that,  namely,  connected  with  the  finger  into  which 

*  If  we  connder  the  adductor  pollicis  as  a  palmar  interosseoiis  muscle,  thera  would 
be  four  palmar  and  four  dorsal— all  supplied  by  the  ulnar  nerre. 
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A  little  below  the  middle  of  the  forearm,  the  extensors  of  the 
wrist  and  fingers  diverge  from  each  other,  leaving  an  interval,  in 
which  are  seen  the  three  extensors  of  the  thumb — namely,  the  ex- 
tensor ossis  metacarpi  polHcis,  the  extensor  primi  internodii  poUicis, 
and  the  extensor  secundi  internodii  pollicis.  The  two  former  cross 
the  i^adJai  extensors  of  the  wrist,  and  pass  over  the  lower  tliird  of 
the  radius. 

Between  the  second  and  third  extensors  of  the  thumb,  we  ob- 
serve a  part  of  the  lower  end  of  the  radius,  which  is  not  covered 
either  by  muscle  or  tendon.  ThL<  subcutaneous  portion  of  the 
Iwne  is  immediately  above  the  prominent  tubercle  in  the  middle 
of  its  lower  extremity,  and,  since  it  can  be  easily  felt  through  the 
skin,  it  presents  a  convenient  place  for  examination  in  doubtful 
cases  of  fracture. 

ExTKKsoB  This  muscle  is  partly  covered  by  the  supinator 

Carpi  Radiahs  radii  longus.  It  arisen  from  the  lower  tliird  of 
LoMviioB.  j.}jg  ridge   leading  to  the  external  condyle  of  the 

humerus,  and  from  the  intermuscular  septum.  It  descendf*  along 
the  outer  side  of  the  fonarm,  and  terminsites  about  the  middle,  in 
a  flat  tendon,  which  passes  lieiieath  the  extensor  ossis  metacarpi 
and  primi  internodii  pollicis,  traverses  a  groove  on  the  outer  and 
back  .part  of  the  ru<lius,  lined  by  a  synovial  membrane,  and  is 
inserted  into  the  radial  side  of  the  carpal  end  of  the  metacarpal 
bone  of  the  index  finger.  Previous  to  ita  insertion,  the  tendon  is 
crossed  by  the  extensor  secundi  internodii  pollicis.  It  is  supplied 
by  a  branch  from  the  musculo-spiral  nerve. 

ijjxTwsoB  This  muscle  arises  from  the  external  condyle 

Cahpi  Raihams  by  the  tendon  common  to  it  and  the  other  ex- 
BRBTioa.  tensors,  from  the  inter-muscular  septa,  and  from 

the  external  lateral  ligament  of  the  ell>ow-joint.  The  muscular 
fibres  terminate  near  the  middle  of  the  forearm,  upon  the  under 
surface  of  a  flat  tendon,  which  descends,  covered  by  that  of  the 
extensor  carpi  radialis  longior,  beneath  the  three  extensors  of  the 
thuraVj.  The  tendon  traverses  a  groove  on  the  back  of  the  radius, 
on  the  same  plane  with  that  of  the  long  radial  extensor,  liut  lined 
by  a  separate  synovial  membrane,  and  is  inserted  into  the  radial 
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side  of  the  metacarpal  bone  of  the  middle  finger.  A  bursa  id 
generally  found  between  the  tendon  and  the  bone.  Its  nerve  comes 
from  the  posterior  interosseous. 

ExTBirsoBSiai-  This  muficle  ariaea  from  the  common  tendon 
TOBDM  CoionwiB.  attachcd  to  the  external  condyle,  from  the  septa 
between  it  And  the-  contiguous  muscles,  and  from  its  strong  fascial 
covering.  About  the  middle  of  the  fwearm,  the  muscle  divides 
into  three  or  fotur  fleshy  slips,  terminating  in  a»  many  flat  tendons, 
which  pass  beneath  the  posterior  annular  ligament,  through  a 
groove  on  the  back  of  the  radius  lined  by  synovial  membrane.  On 
the  back  of  the  hand  the  tendons  become  broader  and  flatter,  and 
diverge  from  each  other  towards  the  metacarpal  joints  of  the 
fingers,  where  they  become  thicker  and  narrower,  and  give  oJ0F,  on 
each  side,  a  fibrous  expansion,  which  covers  the  sides  of  the  joint. 
Over  the  first  phalanx  of  the  finger^  each  tendon  again  spreads  out, 
receives  the  expanded  tendons  of  the  lumbricales  and  interossei 
muscles,  and  divides  at  the  second  phalanx  into  three  portions,  of 
which  the  middle  is  inserted  into  the  upper  end  of  the  second 
phalanx ;  the  two  lateral,  reuniting  over  the  lower  end  of  the 
second  phalanx,  are  iriserted  into  the  ^pper/end  of  the  third.*  Its 
nerve  comes  from  the  posterior  interosseous. 

The  oblique  aponeurotic  slips  which  connect  the  tendons  on 
the  back  of  the  hand  are  subject  to  great  variety.  The  tendon 
of  the  index  finger  is  commonly  free ;  it  is  situated  on  the  radial 
side  of  the  proper  indicator  tendon^  and  becomes  united  with  it  at 
the  metacarpal  joint. 

The  tendon  of  the  middle  finger  usually  receives  a  slip  from 
that  of  the  ring.  The  tendon  of  the  ring  finger  generally  sends  a 
slip  to  the  tendons  on  either  side  ofit,  and,  in  some  cases,  entirely 
furnishes  the  tendon  of  the  little  finger.  Thus  the  ring  finger 
does  not  admit  of  independent  extension. 

*  The  extensor  tendons  are  inserted  into  the  periosteum ;  but  the  flexor  tendons 
are  inserted  into  the  substance  of  the  bone.  This  accounts  for  the  facility  with  which 
the  former  will  tearoif  the  bouea  in  cases  of  necrosis,  while  the  latter  will  adhere  so 
tightly  as  to  require  cutting  before  the  phalanx  can  be  removed.  It  probably  also 
explains  the  great  liability  to  necrosis  which  is  so  frequently  observed  in  cases  of 
thecal  abscess. 
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The  muscle  is  not  only  a  general  extenaor  of  the  fingers,  but 
can  extend  some  of  the  pLalau^efi  independently  of  the  rest  :  e.g. 
it  can  extend  the  first  phalanges  while  the  second  and  third  are 
flexed  ;  or  it  can  extend  the  second  and  third  phalanges  during 
flexion  of  the  first. 

Exncs^wB  This  long  slender  muscle,  situated  on  the  inner 

MiNua  Djom  ob  side  of  the  common  extenaor,  arises  from  the 
AcaiccLABis.  common   tendon  from  the  external  condyle,  and 

from  the  septa  between  it  and  the  contiguous  muscles.  Its  slender 
tendon  runs  separately  beneath  the  annular  ligament  immediately 
behind  the  joint  between  the  radius  and  ulna,  in  a  special  sheath 
lined  by  synovial  membrane.  At  the  first  joint  of  the  little  finger, 
the  tendon  is  joined  by  that  of  the  common  extenaor,  and  botli 
expand  upon  the  first  and  second  phalanges,  terminating  in  the 
same  manner  as  the  extensor  tendons  of  the  other  fingers.  Its. 
nerve  comes  from  the  posterior  interosseous. 

ExTEMsoR  Tliis  muscle  avium  from  the  common  tendon' 

Cabpi  Ui,saius.  from  the  external  condyle,  from  the  septum  be- 
tween it  and  the  extensor  minimi  digiti,  and  from  the  aponeurosis 
of  the  forearm.  The  fibres  terminate  upon  a  strong  broad  tendon, 
which  traverses  a  distinct  groove  on  the  back  of  the  ulna,  close  to 
the  styloid  process,  and  is  hweried  into  the  posterior  aspect  of  the 
carpal  end  of  the  metacarpal  bone  of  the  little  finger.  Below  the 
styloid  process  of  the  ulna,  the  tendon  passes  beneath  the  posterior 
annular  ligament,  over  the  back  of  the  wrist,  and  is  confined  in  a 
very  Btrong  fibrous  canal,  which  is  attached  to  the  iMck  of  the 
cuneiform,  pisiform,  and  unciform  bones,  and  is  lined  by  a  continu- 
ation from  the  synovial  membrane  in  the  groove  of  the  ulna.  The 
(ict'ioii  of  this  muscle  is  to  extend  the  hand,  and  incline  it  towards 
the  ulnar  side.    It  is  supplied  by  the  posterior  interosseous  nerve. 

In  pronation  of  the  forearm,  the  lower  end  of  the  ulna  projects 
between  the  tendons  of  the  extensor  carpi  ulnaris  and  the  extensor 
minimi  digiti.  A  sulicutaneous  bursa  is  sometimes  found  above 
the  bone  in  this  situation. 

This  small  triangular  muscle  is  situated  at  the 
outer  and  back  part  of  the  elbow.     It  is  covered 
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by  a  strong  layer  of  foscia,  derived  from  the  tendon  of  the  triceps, 
and  appears  like  a  continuation  of  that  muscle.  It  arises  by 
a  tendon  from  the  posterior  part  of  the  external  condyle  of  the 
humerus,  and  is  inserted  into  the  triangular  surface  on  the  upper 
foiuiii  of  the  outer  part  of  the  ulna.  Part  of  the  under  surface  of 
the  muscle  is  in  contact  with  the  capsule  of  the  elbow-joint.  Its 
action  is  to  assist  in  extending  the  forearm.  Its  nerve  comes  from 
the  musculo-spiral. 

To  expose  the  deep  layer  of  muscles,  detach 
from  the  external  condyle  the  extensor  carpi 
radialis  brevior,  the  extensor  communis  digitorum,  the  extensor 
minimi  digiti,  and  the  extensor  carpi  ulnaris ;  and,  after  noticing 
the  vessels  and  nerves  which  enter  their  under  surface,  turn  them 
down.  The  deep-seated  muscles,  with  the  posterior  interosseous 
artery  and  nerve,  must  be  dissected.     The  muscles  exposed  are : 

-, 1.  The  extensor  ossis  metacarpi  pollicis.     2.  Ex- 

HuscLu  ON  THE  tousor  priuu  mtemodii  pollicis.  3.  Extensor  so- 
Back  OF  THB  cimdi  internodii  pollicis.  4.  Extensor  indicis  or 
FoBBABv.  indicator.  5.  The  supinator  radii  brevis.  They 
are  all  supplied  by  branches  from  the  posterior  interosseous  nerve. 

ExTiNsoB  '^'^i"  muscle  arises  from  the  posterior  surface  of 

OsaiB  Metacabpi  the  nlna  below  the  supinator  brevis,  from  the 
PoLucis.  posterior  surface  of  the  radius,  and  from  the  inter- 

osseous membrane.  The  muscle  crosses  the  radial  extensors  of  the 
wrist  about  three  inches  above  the  carpus,  and  terminates  in  a 
tendon,  which  passes  along  a  common  groove  with  the  extensor 
primi  internodii  pollicis,  lined  by  synovial  membrane,  on  the  outer 
part  of  the  lower  end  of  the  radius,  and  is  inserted  into  the  base 
of  the  metacarpal  bone  of  the  thumb,  and  frequently  also  by  a 
tendinous  slip  into  the  trapezium. 

ExTEKsoB  This  small  muscle   arises  from  the  posterior 

Panu  Intebmodii  surface  of  the  radiums,  below  the  preceding,  and 
Poixias.  from   the   interosseous  membrane.      It  descends 

obliquely  in  company  with  the  preceding  muscle,  turns  over  the 
radial  extensors  of  the  wrist,  and  terminates  upon  a  tendon  which 
passes  beneath  the  annular  ligament,  through  the  groove  on  the 
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outer  part  of  the  radius,  and  is  inseiied  into  the  radial  side  of  the 
base  of  the  first  phalanx  of  the  thumb. 

Extensor  "^'li®  muscle  anaea  from  the  posterior  surface 

SBttTNDi  Inteu-  of  the  idna,  below  the  last  tnuscle,  and  from  the 
Noiju  P.)i.uci3.  interosseous  membrane.  The  toudt>u  receives 
flfshy  libres  as  low  as  the  wrist,  passes  beneath  the  annular  liga- 
ment, in  a  distinct  groove  on  the  back  of  the  radius,  crosses  the 
tendons  of  the  radial  extensors  of  the  wrist,  proceeds  over  the 
metacarpal  bone  and  the  first  phalanx  of  the  thumb,  and  is  in- 
serted into  the  base  of  the  last  phalanx. 

The  tendons  of  the  three  extensors  of  the  thumb  may  be  easily 
distinguished  in  one's  own  ban^.  The  extensor  ossis  metacarpi, 
and  prinii  internodii  jxjllieis,  cross  obliquely  over  tlie  radial  artery 
whei-e  it  lies  on  the  external  lateral  ligament  of  the  carpus;  the 
extensor  secundi  interuodii  pollicis  crosses  the  artery  just  before 
it  sinke  into  the  palra,  between  the  first  and  second  metacarpal 
bones,  and  is  a  good  guide  to  the  vessel.  The  action  of  the  three 
extensors  of  the  thumb  is  implied  by  their  names. 

ExTOtsoK  '1'^^^  muscle  artSBS  from  the  posterior  anrface 

IvDicia  OB  Indi-  of  the  ulna,  below  the  extensor  secundi  inter- 
•^*^**  nodii   pollicis.     The  tendon  passes  beneath    the 

posterior  annular  ligament,  in  the  same  grbove,  on  the  back  of 
the  radius,  with  the  tendons  of  the  extensor  digitonmi  communis. 
It  then  proceeds  over  the  back  of  the  hand  to  the  first  plialinx  of 
the  index  finger,  where  it  is  united  to  the  inner  border  of  the  com- 
mon extensor  tendon.  By  the  adiovi  of  thi>i  muscle  the  index 
finger  can  be  extended  independently  of  the  others. 

Reflect  the  extensor  carpi  radialis  brevior  and 
the  anconeus  from  their  origins,  to  expose  the  fol- 
lowing muscle. 

SrpiNAToa  Tills  musiile  embraces  the  upper  third  of  the 

Raihi  Bubtis.  radius.     It  arises  from  the  external  lateral  liga- 

ment of  the  elbow-joint,  from  the  annular  ligament  surrounding 
the  head  of  the  radius,  from  an  oblique  ridge  on  the  outer  surface 
of  the  ulna  below  the  insertion  of  the  anconeus,  and  by  fleshy  fibres 
from  the  triangular  excavation  below  the  lesser  sigmoid  notch  of 
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the  ulna.  The  muscular  fibres  turn  over  the  neck  and  upper  part 
of  the  shaft  of  the  radius,  and  are  inserted  into  the  upper  third  of 
this  bone,  as  far  forwards  as  the  ridge  leading  from  the  tubercle 
to  the  insertion  of  the  pronator  teres.  The  muscle  is  traversed 
obliquely  by  the  posterior  interosseous  nerve,  which  sends  a  branch 
to  it,  and  its  upper  part  is  in  contact  with  the  capsule  of  the 
elbow-joint.  It  is  a  powerful  supinator  of  the  forearm,  some  of  its 
fibres  acting  at  nearly  a  right  angle  to  the  axis  of  the  radius. 

PosmuoB  T^^8  artery  comes  from  the  ulnar  by  a  common 

iHTSBossEoxn  truulc  With  the  anterior  interosseous  (p.  296),  and 

^"™""'-  supplies  the  mtiscles  on  the  back  of  the  forearm. 

It  passes  between  the  oblique  ligament  and  the  interosseous  mem> 
brane,  and  appears,  at  the  back,  between  the  supinator  radii  brevis 
and  the  extensor  ossis  metacarpi  pollicis.  After  supplying  branches 
to  all  the  muscles  in  this  situation,  the  artery  descends,  much 
diminished  in  size,  between  the  superficial  and  deep  layer  of 
muscles  to  the  wrist,  where  it  inosculates  with  the  carpal  branches 
of  the  anterior  interosseous,  and  the  posterior  carpal  branches  of 
the  radial  and  ulnar  arteries. 

The  largest  branch  of  this  artery  is  the  interosseotts  recurrent.  It 
ascends  beneath  the  anconeus  to  the  space  between  the  external  condyle 
and  the  olecranon,  wheiie  it  inosculates  with  the  branch  of  the  superior 
profonda,  which  descends  in  the  substance  of  the  triceps,  and  with  the 
jposterior  ulnar  recurrent  artery. 

In  the  lower  part  of  the  back  of  the  forearm,  a  branch  of  the 
anterior  interosseous  artery  is  seen  passing  through  the  interosseous 
membrane  to  reach  the  back  of  the  wrist. 

PosraaioR  '^^®  nerve  which  supplies  the  muscles  on  the 

Intkrobsbous  back  of  the  forearm  is  the  posterior  interoaseotLSf 

Nbbte.  Que  of  the   divisions  of  the  musculo-spiral.     It 

passes  obliquely  through  the  supinator  radii  brevis,  and  descends 
between  the  superficial  and  deep  layer  of  muscles  on  the  back  of 
the  forearm,  sending  to  each  a  filament,  generally  in  company  with 
a  branch  of  the  posterior  interosseous  artery.  It  sends  a  branch  to 
the  extensor  carpi  radialis  brevior,  and  supplies  the  supinator  brevis 
in  passing  through  its  substance.     The  supinator  radii  longus  and 
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bones,  where  it  dips  down  between  the  two  origins  of  the  abductor 
indicis,  and,  entering  the  palm,  forms  the  deep  palmar  arch.  In 
th&  part  of  its  course  it  is  crossed  by  filaments  of  the  radial  nerve ; 
observe,  also,  that  the  tendon  of  the  extensor  secundi  intemodii 
pollicis  passes  over  it  immediately  before  it  sinks  into  the  palm. 
It  supplies  the  following  small  branches  to  the  back  of  the 
hand : — 

a.  Poaterior  carpal  artery. — This  branch  passes  across  the  cai-pal 
bones,  beneath  the  extensor  tendons.  It  inoscalatea  with  the  termina- 
tion of  the  anterior  interosseous  artery,  and  forms  an  arch  beneath  the 
extensor  tendons,  with  a  corresponding  branch  from  the  ulnar  artery. 
The  carpal  artery  sends  off  small  branches,  called  the  dorsalinteroweous, 
which  descend  along  the  third  and  fourth  interosseous  spaces  from  the 
arch  just  mentioned,  beneath  the  extensor  tendons,  and  inosculate  near 
the  carpal  ends  of  the  metacarpal  bonee  with  the  perforating  branches 
from  the  deep  pftlmar  arch. 

b.  The  Jirat  dorsal  interosseous  artery  is  generally  larger  than  the 
others.  It  passes  towards  the  second  interosseous  space  to  the  cleft  be- 
tween the  index  and  middle  fingers,  communicating  here  with  a  perfora- 
ting branch  of  the  deep  palmar  arch,  and  terminates  in  small  branches, 
some  of  which  proceed  along  the  back  of  the  fingers,  others  inosculate 
with  the  palmar  digital  arteries. 

c.  The  dorsal  artery  of  the  index-finger,  a  branch  of  variable  size, 
passes  over  the  first  interosseous  muscle  to  the  radial  side  of  the  back  of 
the  index  finger. 

d.  The  dorsal  arteries  of  the  thumb  are  two  small  branches  which 
arise  from  the  radial  opposite  the  head  of  the  first  metacarpal  bone,  and 
run  along  the  beck  of  the  thumb,  one  on  either  «ide.  They  are  often 
absent. 

These  dorsal  interosseous  arteries  supply  the  extensor  tendons  and 
their  sheaths,  the  interosseous  muscles,  and  the  skin  on  the  back  of  the 
hand,  and  the  first  phalanges  of  the  fingers. 

Remove  the  tendons  from  the  back,  and  from 

the  palm,  of  the  hand :  obser>'e  the  deep  palmar 

fiucia  which  covers  the  interosseous  muscles.     It  is  attached  to 

the  ridges  of  the  metacarpal  bones,  forms  a  distinct  sheath  for 

each  interosseous   muscle,  and  is  continuous  inferiorly  with  the 
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transverse  metacarpal  ligament.  On  the  back  of  the  hand  the 
interosseous  muscles  are  covered  by  a  tliin  fascia,  which  is  attached 
to  the  adjacent  borders  of  the  metacarpal  bones.  * 

TR4NsrBfi9K  Thia  consists  of  strong  bands  of  ligamentou!* 

Mi-TACARPAL  fibres,  which  pass  transversely  between  the  distaJ 

Lkjamest.  extremities  of  the  metacarpal  bones.    These  bands 

are  intimately  united  to  the  fibro-cartilagiiious  ligament  of  the 
metacarpal  joints,  and  are  of  sufficient  length  to  admit  of  a  certain 
degree  of  movement  between  the  ends  of  the  metacarpal  bones. 


Fto.  M. 
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IBAM  OP  THS  FOim  DOBSAL  IH- 
TRDOSSRI,  DUAWINO  FItOM  THB 
MtDOUl   LtNB. 


DUOnAM  or  THE  THBU  PAUCtS  IXTEH- 
OBtSKI,  AND  THE  ADDDCTCn  VOLLlLlE, 
DRAWtNO  TOWARDS  THE  VIUDLK  UtVIt, 


Btbsktiox. 


Remove  the  fascia  which  covers  the  interoBseous 
musclieSy  and  separate  the  metacarpal  bones  by 
dividing  the  transverse  metacarpal  ligament.  A  bursa  is  fre- 
quently developed  between  their  digital  extremities. 

Lktibomboits  These  muscles,  so  named   f»om  their  ptsition, 

Mvxim.  extend  from  the  sides  of  the  metacarpal  bones  to 

the  bases  of  the  first  phalanges  and  the  extensor  tendons  of  the 
fingers.  In  each  interosseous  space  (except  the  first,  in  which 
there  is  only  an  abductor)  there  are  two  muscles,  one  of  which 
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is  an  abductor,  the  other  an  adductor,  of  a  finger.  Thus  there 
are  seven,  in  all ;  four  of  which,  situated  on  the  back  of  the  hand, 
are  called  dorsal ;  the  remainder,  seen  only  in  the  palm,  are  called 
palmar.*    They  are  all  supplied  by  the  ulnar  nerve. 

DoBHAi.  Each  dorsal  interosseous  muscle  arises  firom  the 

iNTRRoasn.  opposite  sides  of  two  contiguous  metacarpal  bones 

(fig.  62).  From  this  double  origin  the  fibres  converge  to  a  ten- 
don, which  pa^es  between  the  metacarpal  joints  of  the  finger,  and 
is  inserted  into  the  side  of  the  base  of  the  first  phalanx,  and  by  a 
broad  expansion  into  the  extensor  tendon  on  the  back  of  the  same 
finger. 

Theirs*  dorsal  interosseous  muscle  (abductor  imdicis)  is  larger 
than  the  others,  and  occupies  the  interval  between  the  thumb  and 
fore-finger.  It  arises  from  the  proximal  half  of  the  ulnar  side  of 
the  first  metacarpal  bone,  and  from  the  entire  length  of  the  radial 
side  of  the  second :  between  the  two  origins,  the  radial  artery  passes 
into  the  palm.  Its  fibres  converge  on  either  side  to  a  tendon, 
which  is  inserted  into  the  radial  side  of  the  first  phalanx  of  the 
index  finger  and  its  extensor  tendon. 

The  second  dorsal  interosseous  muscle  occupies  the  second 
metacarpal  space.  It  is  inserted  into  the  radial  side  of  the  first 
phalanx  of  the  middle  finger  and  its  extensor  tendon. 

The  third  and  fourth,  occupying  the  corresponding  metacarpal 
spaces,  are  inserted,  the  one  into  the  ulnar  side  of  the  middle,  the 
other  into  the  ulnar  side  of  the  ring  finger. 

If  a  line  be  drawn  longitudinally  through  the  middle  finger, 
as  represented  by  the  dotted  line  in  fig.  62,  we  find  that  all  the 
dorsal  interosseous  muscles  are  abductors  from  that  line;  conse- 
quently, they  separate  the  fingers  from  each  other. 

Pauiab  Ikteb-         It  requires  a  careful  examination  to  distinguish 
OS8EOU8.  this  set  of  muscles,  because  the  dorsal  muscles 

protrude  with  them  into  the  palm.  They  are  smaller  than  the 
dorsal,  and  each  arises  from  the  lateral  surface  of  only  one  meta- 
carpal bone — that,  namely,  connected  with  the  finger  into  which 

•  If  we  cotmider  the  adductor  pollicis  as  a  palmar  interosseoug  muscle,  there  would 
be  four  palmar  and  four  dorsal — all  supplied  by  the  ulnar  nerve. 
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the  muscle  is  inserted  (fig.  63).  They  terminate  in  small  tendons, 
which  pass  between  the  melacar'pal  joints  of  the  fingers,  and  are 
inserted^  like  those  of  the  dorsal  muscles,  into  the  sides  of  the  first 
phalanges  and  the  extensor  tendons  on  the  back  of  the  fingers. 

The.  first  palmar  interosseoua  muscle  arises  from  the  ulnar  side 
of  the  second  metacarpal  bone,  and  is  inserted  into  the  ulnar  side 
of  the  index  finger.  The  secand  and  third  arise,  the  one  from  the 
radial  side  of  the  fourth,  the  otlier  from  the  radial  side  of  the  fifth 
metacarpal  Iwne,  and  are  inserted  into  the  same  aidi-s  of  the  ring 
and  little  fingers. 

The  palmar  interosseous  muscles  are  all  adductors  to  a  line 
drawn  through  the  middle  finger  (fig.  63).  Thej  are,  therefore, 
the  opponents  of  the  dorsal  interosseous,  and  move  the  fingers 
towards  each  other. 

The  palmar  and  dorsal  interossei  are  supplied  by  filaments 
from  the  deep  branch  of  the  uloar  nerve. 


DISSECTION    OF   THR   LIGAMENTS. 


SrwtNo-cLATi-  '^^^  inner  end  of  the  clovide  articulates  with 

i-t'LiLB  jotKT.  the  comparatively  small  and  shallow  excavation 

on  the  upper  and  outer  part  of  the  sternum.  The  security  of  the 
joint  depends  upon  the  great  strength  of  its  ligaments.  There  are 
two  synovial  membranes,  and  an  intervening  fibro-cartilage. 

The  anlfrivr  stemo-clavicular  ligmnent  (fig.  64)  consists  of  a 
strong  broad  band  of  ligamentous  fibres,  which  pass  obliquely 
downwards  and  inwards  over  the  front  of  the  joint,  from  the  inner 
end  of  the  clavicle  to  the  anterior  surface  of  the  sternum. 

The  posterior  etemo-clatuailar  ligmnent  extends  over  the 
Iwick  of  the  joint,  from  the  l«uk  of  the  clancle  to  the  back  of  the 
sternum  in  a  similar  manner  to  the  anterior. 

The  inter-davicular  ligavient  connects  the  clavicles  directly. 
It  extends  transversely  above  the  notch  of  tlie  sternum,  and  has  a 
broad  attachment  to  the  upper  border  of  each  clavicle.     Between 
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the  clavicles  it  is  more  or  less  attached  to  the  sternum,  so  that  it 
forms  a  curve  with  the  concavity  upwards. 

The  three  ligaments  just  described  are  so  closely  connected 
that,  collectively,  they  form  for  the  joint  a  complete  fibrous 
capsule  of  such  strength  that  dislocati(Hi  of  it  is  rare. 

The  coato-clavictUar  or  rfiomhoid  ligament  connects  the  cla- 
vicle to  the  cartilage  of  the  first  rib.  It  ascends  obliquely  out- 
wards and  backwards  from  the  cartilage  of  the  rib  to  a  rough  sur- 
face beneath  the  sternal  end  of  the  clavicle.  Its  use  is  to  limit 
the  elevation  of  the  clavicle.  There  is  such  constant  movement 
between  the  clavicle  and  the  cartilage  of  the  first  rib  that  a  well- 
marked  bursa  is  commonly  found  between  them. 

Fig.  64. 


DIAOBAK   OF  THE   STSBNO-CLATICDLAB   LIOAJfBMTS. 

1.  Inter-daTicnlmr  ligament  8.  Cmto-cUricnlar  ligameBt. 

3.  Anterior  ■temo-claricnUa'  ligament.  4.  Inter-articiilar  flbro-cattilag*. 

IrUer-arti^mlar  fihro-cartUage. — To  see  this,  cut  through  the 
rhomboid,  the  anterior  and  posterior  ligaments  of  the  joint,  and 
raise  the  clavicle.  It  is  nearly  circular  in  form,  and  thicker  at 
the  circumference  than  the  centre,  in  which  there  is  sometimes  a 
perforation.  Inferiorly,  it  is  attached  to  the  cartilage  of  the  first 
rib,  close  to  the  sternum ;  superiorly,  to  the  upper  part  of  the 
clavicle  and  the  inter-clavicular  ligament.  Its  circumference  is 
inseparably  connected  with  the  anterior  and  posterior  ligaments. 

The  joint  is  provided  with  two  synovial  membranes:  one 
between  the  articular  surface  of  the  sternum  and  the  inner  siurface 
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of  the  fibro-cartilage ;  the  other  between  the  articular  surface  of 
the  clavicle  and  the  outer  surface  of  the  fibra-cartila^e. 

This  inter-articular  fibro-cartilage  is  a  structure  highly  elastic, 
without  admitting  of  any  stretching.  It  equalises  pressure,  breaks 
shocks,  aud  also  acts  as  a  ligament,  t<^nding  to  prevent  the  clavicle 
from  being  driven  inwards  towards  the  mesial  line. 

Observe  the  relative  form  of  the  cartilaginous  surfaces  of  the 
bones;  that  of  the  sternum  is  slightly  concave  in  the  transverse, 
and  convex  in  the  antero-post^>rior  direction  ;  that  of  the  clavicle 
is  the  reverse. 

The  form  of  the  art.tcular  surfaces  and  the  ligaments  of  a  joint 
being  known,  it  is  easy  to  understand  the  movements  of  which  it 
is  capable.  The  clavicle  can  be  moved  upon  the  sternum  in  a 
direction  either  vertical  or  horizontal  :  thus  it  admits  of  circum- 
duction. These  movements,  though  limited  at  the  sternum,  are 
considerable  at  the  apex  of  the  shoulder. 


SCAWVO- 
CLATICt'LAH 

iOtxr. 


The  outer  end  of  the  clavicle  articulates  with 
the  acromion,  and  is  connected  by  strong  liga- 
ments to  the  coracoid  process  of  the  scapula. 

The  clavicle  and  the  acromion  articulate  with  each  other  by 
two  flat  oval  cartilaginous  surfaces,  of  which  the  planes  slant  in- 
wards, and  the  longer  diameters  are  in  the  antero-posterior 
direction. 

The  superior  Ugameiit,  a  broad  band  of  ligamentous  fibres, 
strengthened  by  the  aponeurosis  of  the  trapezius,  extends  from  the 
upper  surface  of  the  acromion  to  the  upper  surface  of  the  clavicle. 

The  inferior  ligament,  of  less  strength,  extends  along  the 
under  surface  of  the  joint  from  bone  to  bone. 

An  inter-articular  fif/i^o-cariila/fe  is  sometimes  found  in  this 
joint :  but  it  is  incomplete,  and  seldom  extends  lower  than  the 
upper  half.     There  is  only  one  synovial  membrane. 

Coraco-claviculur  liganient.-  -The  clavicle  is  connected  to  the 
coracoid  process  of  the  scapula  by  two  strong  ligaments — the 
conoid  and  trapezoid^  which,  being  continuous  with  each  other, 
should  be  considered  as  one.     The  trapezoid  ligament  is  the  more 
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anterior  and  external.  It  arises  from  the  back  part  of  the  coracoid 
process,  and  ascends  obliquely  backwards  and  outwards  to  the 
clavicle,  near  its  outer  epd.  The  conoid  ligament  is  fixed  at  its 
apex  to  the  root  of  the  coracoid  process,  ascends  nearly  vertically, 
and  is  attached  by  its  base  to  the  clavicle.  When  the  clavicle  is 
fractured  in  the  line  of  the  attachment  of  the  coraco-clavicular 
ligament,  there  is  little  or  no  displacement  of  the  fractured  ends, 
these  being  kept  in  place  by  the  ligament. 

LioAMSNTBOF  Thcsc  arc  two:    the  transverse  ligament,  at- 

THx  ScAFULA.  tachcd  to  the  nuurgins  of  the  supra-scapular  notch; 

and  the  coraco-acromial  or  triangtUar  ligament,  attached  by  its 

Fio.  65. 
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apex  to  the  acromion,  and  by  its  base  to  the  outer  border  of  the 
coracoid  process.  It  is  separated  from  the  upper  part  of  the 
capsule  of  the  shoulder-joint  by  a  large  bursa. 

Shocldkb-  The  articular  surface  of  the  head  of  the  humerus, 

»o»T.  forming  rather  more  than  one-third  of  a  sphere, 

moves  upon  the  shallow  glenoid  cavity  of  the  scapula,  which  is 
of  an  oval  form,  with  the  broader  end  downwards,  and  the  long 
diameter  nearly  vertical.  The  secvu-ity  of  the  joint  depends,  not 
upon  any  mechanical  contrivance  of  the  bones,  but  upon  the  great 
strength  and  number  of  the  tendons  which  surround  and  are  in 
timately  connected  with  it. 
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To  admit  the  free  motion  of  the  head  of  the  humerus  upon  the 
glenoid  cavity,  it  \b  requisite  that  the  capsular  ligammt  of  the 
joint  l»e  loose  and  capaciouis.  Accordingly,  the  head  of  the  bone, 
when  detached  from  its  muscular  connections!,  may  be  separaterl 
from  the  glenoid  cavity  to  the  extent  of  an  inch,  or  more,  without 
laceration  of  the  capsule.  This  explains  the  elonpition  of  the  arm 
observed  in  some  cases  in  which  effusion  takes  place  into  the  joint ; 
also  in  causes  of  paralysis  of  the  deltoid. 

The  capsular  ligament  is  attached  above,  round  the  circum- 
ference of  the  glenoid  cavity  ;  below,  round  the  anatomical  neck 
of  the  humerus.  It  is  strongest  on  its  upper  aspect,  weakest  and 
longest  on  its  lower.  It  is  strengthened  on  its  upper  and  pos- 
terior part  by  the  tendons  of  the  supra-spinatus,  infra-spinatus, 
and  teres  minor ;  its  inner  part  is  strengthened  by  the  broad 
tendon  of  the  subscapularis,  its  lower  part  by  the  long  head  of  the 
triceps. 

Thus  the  circumference  of  the  capsule  is  surrounded  by  tendons 
on  every  side,  excepting  a  small  space  towards  the  axilla.  If  the 
humerus  be  raised,  it  will  be  found  that  the  head  of  the  bone  rests 
upon  this  unprotected  portion  of  the  capsule,  Ix'tween  the  tendons 
of  the  subscapularis  and  the  long  head  of  the  triceps :  through  this 
part  of  the  capsule  the  head  of  the  bone  is  first  protruded  in  dii?- 
locations  into  the  axilla. 

At  the  upper  and  inner  side  of  the  joint,  a  small  opening 
(forarnen  ovale)  is  observable  in  the  capsular  ligament,  through 
■which  the  tendon  of  the  subscapularis  passes,  and  comes  in  contact 
with  the  synovial  membrane. 

The  upper  surface  of  the  capsule  is  strengthened  by  a  strong 
band  of  ligamentous  fibres,  called  the  coraco-hurneral  or  accissot'y 
ligaraent.  It  is  attached  to  the  root  of  the  coracoid  process, 
expands  over  the  upper  surface  of  the  capsule,  with  which  it  is 
inseparably  imited,  and  is  fixed  into  the  greater  tuberosity  of  the 
humerui!. 

Open  the  capsule  to  see  the  tendon  of  the  long  liead  of  the 
biceps.  It  enters  the  joint  through  the  groove  between  the  two 
tuberosities,  becomes  slightly  flattened,  and  passes  over  the  head 
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of  the  bone  to  be  attached  to  the  upper  border  of  the  glenoid 
cavity.  It  is  loose  and  movable  within  the  joint.  It  acts  like  a 
strap,  keeping  down  the  head  of  the  bone  when  the  arm  is  raised 
by  the  deltoid. 

The  tendon  of  the  biceps,  strictly  speaking,  does  not  perforate 
the  synovial  membrane  of  the  joint.  It  is  inclosed  in  a  tubular 
sheath,  which  is  reflected  over  it  at  its  attachment  to  the  glenoid 
cavity,  and  accompanies  it  for  two  inches  down  the  groove  of  the 
humerus.  During  the  earlier  part  of  foetal  life,  it  is  connected  to 
the  capsule  by  a  fold  of  synovial  membrane,  which  subsequently 
disappears. 

The  margin  of  the  glenoid  cavity  of  the  scapula  is  surrounded 
by  a  fibrous  band  of  considerable  thickness,  called  the  glenoid 
ligament.  This  not  only  enlarges,  but  deepens  the  cavity. 
Superiorly,  it  is  continuous  on  either  side  with  the  tendon  of  the 
biceps ;  inferiorly,  with  the  tendon  of  the  triceps  :  in  the  rest  of 
its  circumference  it  is  attached  to  the  edge  of  the  cavity. 

The  cartilage  covering  the  head  of  the  humerus  is  thicker  at 
the  centre  than  at  the  circumference.  The  reverse  is  the  case  in 
the  glenoid  cavity. 

The  synovial  membrane  lining  the  under  surface  of  the  capsule 
is  reflected  around  the  tendon  of  the  biceps,  and  passes  with  it  in 
the  form  of  a  cul-de-sac  down  the  bicipital  groove.  On  the  inner 
side  of  the  joint  it  always  communicates  with  the  bursa  beneath 
the  tendon  of  the  subscapularis. 

The  shoulder-joint  has  a  more  extensive  range  of  motion  than 
any  other  joint  in  the  body ;  it  is  what  mechanics  call  a  imiversal 
joint.  It  is  capable  of  motion  forwards  and  backwards,  of  adduc- 
tion, abduction,  circumduction,  and  rotation. 

^  The  elbow-joint  is  a  perfect  hinge.     The  larger 

Elbow-joint.  . ,  .f         -     ,  ,  .  ,  ,  , 

Sigmoid  cavity  of  the  ulna  is  adapted  to  the 
trochlea  upon  the  lower  end  of  the  humerus,  admitting  only  of 
fllexion  and  extension;  while  the  shallow  excavation  upon  the  head 
of  the  radius  .admits  not  only  of  flexion  and  extension,  but  of  rota- 
tion, upon  the  rounded  articular  eminence  (capitellum)  of  the 
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humerus.  The  joint  is  secured  bj  two  strong  lateral  ligaments. 
No  ligament  is  attached  to  the  head  of  the  radius,  otherwise  its 
rotatory  movement  would  he  impeded.  The  head  is  simply  sur- 
rounded by  a  ligamentous  collar^  called  the  annular  ligament, 
within  which  it  freely  rolls  in  pronation  and  supination  of  the 
hand. 

Internal  lateral  ligament. —  This  is  triangular,  and  is  divided 
into  two  portions,  an  anterior  and  a  posterior.  Its  anterior  part 
is  attached  to  the  front  of  the  internal  condyle  of  the  humerus  : 

Fio.  66, 
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from  this  point  the  fibres  radiate,  and  are  inserted  along  the  inner 
margin  of  the  coronoid  proness  of  the  ulna.  The  posterior  part  is 
also  triangular,  and  passes  from  the  hack  part  of  the  internal  con- 
dyle to  the  inner  border  of  the  olecranon. 

A  band  of  fibres  extends  transversely  from  the  olecranon  to 
the  coronoid  process,  across  a  notch  observable  on  the  inner  side 
of  the  sigmoid  cavity :  through  this  notch  small  vessels  pass  into 
the  joint. 

External  lateral  ligaynent. — -This  is  attached  to  the  exteraal 
condyle  of  the  humerus,  and  is  in  intimate  connection  with  tlie 
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common  tendon  of  the  extensors.  The  fibres  spread  out  as  they 
descend,  and  are  interwoven  with  the  annular  ligament,  surround- 
ing the  head  of  the  radius. 

The  arUerior  and  posterior  ligaments  of  the  elbow-joint  con- 
sist of  a  few  thin  ligamentous  fibres,  spread  over  the  capsiile  of 
the  joint,  in  front  and  behind.  There  is  no  need  of  ligaments  to 
limit  flexion  and  extension  in  this  joint :  the  coronoid  process 
limits  the  one ;  the  olecranon  the  other. 

The  preceding  ligaments,  collectively,  form  a  continuous  cap- 
sule for  the  joint. 

SupBBioB  The  orbicular   or  annular  ligament  of  the 

Badio-ulnab  radius  (fig.  66)  does  not  of  itself  make  a  ring. 

Aeticulation.  Its  pndg  are  attached  to  the  anterior  and  posterior 
borders  of  the  lesser  sigmoid  cavity  of  the  ulna.  With  this  cavity 
it  forms  a  complete  collar,  which  encircles  the  head,  and  part  of 
the  neck,  of  the  radius.  The  lower  part  of  the  ring  is  narrower 
than  the  upper,  the  better  to  clasp  the  neck  of  the  radius,  and 
maintain  it  more  accurately  in  position.  The  external  lateral 
ligament  is  attached  to  its  outer  surface. 

Synovial  membrane  of  the  elhow-joint. — Open  the  joint  by  a 
transverse  incision  in  front,  and  observe  the  relative  adaptation  of 
the  cartilaginous  surfaces  of  the  bones.  The  synovial  membrane 
lines  the  interior  of  the  capsule,  and  forms  a  cul-de-sac  between 
the  head  of  the  radius  and  its  annular  ligament.  It  is  widest  and 
loosest  imder  the  tendon  of  the  triceps.  Where  the  membrane  is 
reflected  from  the  bones  upon  the  ligaments,  there  is  more  or  less 
adipose  tissue,  particularly  in  the  fossae  on  the  front  and  back  part 
of  the  lower  end  of  the  humerus. 

Imtbhobstocs  T^  ^  ^^  aponeurotic  septum,  stretched  be- 

LioAMKNT  OE  twccu  thc  boncs  of  the  forearm,  of  which  the  chief 

aiBMBBANB.  purposo  is  to  afiford  an  increase  of  surface  for  the 

attachment  of  muscles.  The  septum  is  deficient  above,  to  permit 
free  rotation  of  the  radius.  Its  fibres  extend  obliquely  downwards 
from  the  radius  to  the  idna.  It  is  perforated  in  its  lower  third  by 
the  anterior  interosseous  vessels. 

The  name  of  round  or  oblique  ligament  is  given  to  a  thin 
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band  of  fibres,  which  extends  obliquely  between  the  bones  of 
the  forearm  in  a  direction  contrary  to  those  of  the  interosseous 
membrane.  It  is  attached,  superiorly,  to  the  front  surface  of  the 
ulna,  near  the  outer  side  of  the  coronoid  process ;  inferiorly,  to  the 
radius  immediately  below  the  tubercle.  Between  this  ligament 
and  the  upper  border  of  the  interosseous  membrane  is  a  triangidar 
interval  through  which  the  posterior  interosseous  artery  passes  to 
the  back  of  the  forearm.  A  bni'sa  intervenes  between  the  oblique 
ligament  and  the  insertion  of  the  tendon  of  the  biceps.  The  use 
of  this  ligament  is  to  limit  supination  of  the  radius. 

Badio-cakpal  This  joint  is  formed  by  the  lower  end  of  the 

ou  Wrjst-joint.  radius,  which  articulates  with  the  scaphoid  and 
semilimar  bones  of  the  carpus :  the  lower  end  of  the  ulna  is  ex- 
cluded from  the  joint  by  a  triangular  fibro-cartilage,  which  articu- 
lates with  a  small  portion  of  the  cuneiform  bone.  The  joint  is 
secured  by  an  anterior,  a  posterior,  and  two  lateral  ligaments. 

The  exteruul  lateral  llr/ament  extends  from  the  styloid  process 
of  the  radius  to  the  scaphoid  bone,  to  the  anterior  annular  ligament, 
and  to  the  trapezium. 

The  interuul  late-ral  ligament  proceeds  from  the  extremity  of 
the  styloid  process  of  the  ulna  to  the  cuneiform  bone.  Some  of 
its  fibres  are  attached  to  the  pisiform  bone  and  the  anterior  annular 
ligament. 

The  anterior  ilgameut  consists  of  two  or  more  broad  bands  of 
ligamentous  fibres,  which  extend  from  the  lower  end  of  the  radius 
to  the  first  row  of  carpal  bones. 

The  posterior  ligajiient^  weaker  than  the  preceding,  proceeds 
from  the  posterior  surface  of  the  lower  end  of  the  radius,  and  is 
attached  to  the  posterior  surfaces  of  the  first  row  of*carpal  lx>nes. 

The  synovial  membrane  lines  the  under  surface  of  the  trian- 
gular fibro-cartilage  at  the  end  of  the  ulna,  is  reflected  over  the 
several  ligaments  of  the  joint,  and  thence  upon  the  first  row  of 
the  carpal  bones. 

IicTKRioR  ^^"^  inner  surface  of  the  lower  end  of  the  radius 

HAnio-ri,NAB  presents  a  slight  concavity,  which  rotates  upon 

A»Ticm-tTioN.         tjje  convex  head  of  the  ulna :  this  mechanism  is 
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essential  to  the  pronation  and  supination  of  the  hand.  These 
corresponding  surfaces  are  covered  with  a  thin  layer  of  cartilage, 
and  are  provided  with  a  very  loose  synovial  membrane.  The  joint 
is  strengthened  in  front  and  behind  by  thin  transverse  ligamentous 
fibres,  which  extend  from  the  anterior  and  posterior  borders  of  the 
sigmoid  cavity  of  the  radius  to  the  anterior  and  posterior  surfaces 
of  the  styloid  process  of  the  ulna.  But  the  principal  uniting  me- 
dium between  the  bones  is  the  following  strong  fibro-cartilage : — 

Fro.  67. 
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Fibro-cartilage  between  the  radius  and  ulna. — Saw  through 
the  bones  of  the  forearm,  and  separate  them  by  cutting  through 
the  interosseous  membrane,  and  opening  the  synovial  membrane 
of  the  joint  between  the  lower  ends.  Thus  a  good  view  is  ob- 
tained of  the  fibro-cartilage  which  connects  them  (fig.  67).  It  is 
triangular,  and  placed  transversely  at  the  lower  end  of  the  ulna, 
filling  up  the  interval  caused  by  the  greater  length  of  the  radius. 
Its  base  is  attached  to  the  lower  end  of  the  radius ;  its  apex  to 
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of  the  fibro-cartilage ;  the  other  between  the  articular  surface  of 
the  clavicle  and  the  outer  surface  of  the  fibro-cartilage. 

This  inter-articular  fibro-cartilage  is  a  structiire  highly  elastic, 
without  admitting  of  any  8tret<'hing.  It  equalises  pressure,,  breaks 
Bhocks,  and  also  acts  as  a  ligament,  tending  to  prevent  the  clavicle 
from  being  driven  inwards  towards  the  mesial  line. 

Observe  the  relative  form  of  the  cartilaginous  aurfaces  of  the 
bones :  that  of  the  sternum  is  slightly  concave  in  the  transverse, 
and  convex  in  the  antero-posterior  direction ;  that  of  the  clavicle 
is  the  reverse. 

The  form  of  the  articular  surfaces  and  the  ligaments  of  a  joint 
being  known,  it  is  easy  to  understand  the  movements  of  which  it 
is  capable.  The  clavicle  can  be  moved  upon  the  sternum  in  a 
direction  either  vertical  or  horizontal  :  thus  it  admits  of  circum- 
duction. These  movements,  though  limited  at  the  sternum,  are 
considerable  at  the  apex  of  the  shoulder. 

ScApiTjo-  The  outer  end  of  the  clavicle  articulates  with 

cuTicuLAjj  the  acromion,  and  is  connected  by  etrong  liga- 

'o""-  ments  to  the  coracoid  process  of  the  scapula. 

The  clavicle  and  the  acromion  articulate  with  each  other  by 
two  fiat  oval  cartilaginous  surfaces,  of  which  the  planes  slant  in- 
wards, and  the  longer  diameters  are  in  the  antero-posterior 
direction. 

The  superior  li^gament^  a  broad  band  of  ligamputous  fibres, 
Btrengthened  by  the  aponeurosis  of  the  trapezius,  extends  firom  the 
upper  surface  of  the  acromion  to  the  up|>er  surface  of  the  clavicle. 

The  inferior  ligamentj  of  leas  atrength,  extends  along  the 
under  surface  of  the  joint  from  bone  to  bone. 

An  inUr-artii'ular  JH/ro-cartilo^e  is  sometimes  found  in  this 
joint :  but  it  is  incomplete,  and  seldom  extends  lower  than  the 
upper  half.     There  is  only  one  synovial  membrane. 

Coraco-clat'icular  ligament.-  -The  clavicle  is  connected  to  the 
coracoid  process  of  the  scapula  by  two  strong  ligaments — the 
conoid  and  trapezoid,  which,  being  continuous  with  each  other, 
should  be  considered  as  one.     The  trapezoid  ligament  is  the  more 
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anterior  and  external.  It  arises  from  the  back  part  of  the  coracoid 
process,  and  ascends  obliquely  backwards  and  outwards  to  the 
clavicle,  near  its  outer  end.  The  conoid  ligament  is  fixed  at  its 
apex  to  the  root  of  the  coracoid  process,  ascends  nearly  vertically, 
and  is  attached  by  its  base  to  the  clavicle.  When  the  clavicle  is 
fractured  in  the  line  of  the  attachment  of  the  coraco-clavicular 
ligament,  there  is  little  or  no  displacement  of  the  fractured  ends, 
these  being  kept  in  place  by  the  ligament. 

Li6Ai«NT8  0F  These  are  two:    the  transverse  ligament,  at- 

TKx  Scapula.  tached  to  the  margins  of  the  supra-scapular  notch; 

and  the  coraco-dcromial  or  trianffular  ligament,  attached  by  its 

Fio.  65. 


1  portloiu  of  f'"^     ~^^i»-^^"^~"  '■  ^™^"*''  *'  Weep*. 

1.  Ti»pew)id[thecor«co.  CSj^^JBT^^"^  6.  C»p«Uar   Ilgwnent  of 

2.  Conoid      fclATlcntar  \^3lP^V\j  the  »houlder-joint. 
^ligament.  ^^K^ti^''^  n^^l^^— "'^  7.  Coraoo-hnmetml     Ug»- 

3.  Snpirm-BcapnlarortniM-  m   ^^^^^|K^  ment 
Tene  Uguuent.  f      /^^^^^^^  '*  ^<"*"»«"  *"  **"■    <*P' 

4.  Coraco-acromUI    Ugn-  ff  W^^^^M--^  ■ulArllgMnentforthe 
mcDt.  / '.'  m  -^^^^K  •abtoapDlaita  tendon. 


ANTBBIOB  TIEW  OF  THB   SCAPULO-CLATICUI^B   LIQAMKNTS,   AKD  OF  TUB 
SHOtTLDBB-JOINT. 

apex  to  the  acromion,  and  by  its  base  to  the  outer  border  of  the 
coracoid  process.  It  is  separated  from  the  upper  part  of  the 
capsule  of  the  shoulder-joint  by  a  large  bursa. 

Shouu>kb-  The  articular  surface  of  the  head  of  the  humerus, 

'o"T.  forming  rather  more  than  one-third  of  a  sphere, 

moves  upon  the  shallow  glenoid  cavity  of  the  scapula,  which  is 
of  an  oval  form,  with  the  broader  end  downwards,  and  the  long 
diameter  nearly  vertical.  The  security  of  the  joint  depends,  not 
upon  any  mechanical  contrivance  of  the  bones,  but  upon  the  great 
strength  and  number  of  the  tendons  which  surround  and  are  in 
timateJy  connected  with  it. 
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To  admit  tbe  free  motion  of  the  head  of  the  humenifl  upon  the 
glenoid  cavity,  it  is  requisite  that  the  capsular  ligaynent  of  the 
joint  l>e  loose  and  capacious.  Accordingly,  the  head  of  the  bone, 
when  detached  from  its  mupcular  connection?,  may  be  separated 
from  the  glenoid  cavity  to  the  extent  of  an  inch,  or  more,  without 
laceration  of  the  capsule.  This  explains  the  elongation  of  the  arm 
obi?erved  in  some  cases  in  which  effuision  takes  place  into  the  joint ; 
also  in  eases  of  paralysis  of  the  deltoid. 

The  capsular  ligament  is  attached  above,  round  the  circum- 
ference of  the  glenoid  cavity  ;  below,  round  the  anatomical  neck 
of  the  humerus.  It  is  strongest  on  its  upper  aspect,  weakest  and 
longest  on  its  lower.  It  is  strengthened  on  its  uppor  and  pog. 
terior  part  by  the  tendons  of  the  supra-spinatus,  infra-spinatus, 
and  teres  minor ;  its  inner  part  is  strengthened  by  the  broad 
tendon  of  the  subscapularis,  its  lower  part  by  the  long  head  of  the 
triceps. 

Thus  the  circumference  of  the  capsule  is  stirrotnided  by  tendons 
on  every  side,  excepting  a  small  space  towards  the  axilla.  If  the 
humerus  be  raised,  it  will  he  found  that  the  head  of  the  bone  rests 
upon  this  improtected  portion  of  the  capsule,  between  the  tendons 
of  the  subscapularis  and  the  long  head  of  the  triceps:  through  this 
part  of  the  capsule  the  head  of  the  bone  is  first  protruded  in  dis- 
locations into  the  axilla. 

At  tbe  upper  and  inner  side  of  the  joint,  a  small  opening 
(foramen  wo.le)  is  observable  in  the  capsidar  ligament,  through 
which  the  tendon  of  the  subscapidaris  passes,  and  comes  in  contact 
with  the  synovial  membrane. 

The  upper  surface  of  the  capsule  is  strengthened  by  a  strong 
band  of  ligamentous  fibres,  called  the  corfico-kum^al  or  acceasonj 
ligament.  It  is  attached  to  the  root  of  the  coracoid  process, 
expands  over  the  upper  surface  of  the  capsule,  with  which  it  is 
inseparably  united,  and  is  fixed  into  the  greater  tuberosity  of  the 
humerus. 

Open  the  capsule  to  see  the  tendon  of  the  long  head  of  the 
biceps.  It  enters  the  joint  throup;h  the  groove  between  the  two 
tuberosities,  becomes  slightly  flattened,  and  passes  over  the  head 
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of  the  bone  to  be  attached  to  the  upper  border  of  the  glenoid 
cavity.  It  is  loose  and  movable  within  the  joint.  It  acts  like  a 
strap,  keeping  down  the  head  of  the  bone  when  the  arm  is  raised 
by  the  deltoid. 

The  tendon  of  the  biceps,  strictly  speaking,  does  not  perforate 
the  synovial  membrane  of  the  joint.  It  is  inclosed  in  a  tubular 
sheath,  which  is  reflected  over  it  at  its  attachment  to  the  glenoid 
cavity,  and  accompanies  it  for  two  inches  down  the  groove  of  the 
humerus.  Diuing  the  earlier  part  of  foetal  life,  it  is  connected  to 
the  capsule  by  a  fold  of  synovial  membrane,  which  subsequently 
disappears. 

The  margin  of  the  glenoid  cavity  of  the  scapula  is  surrounded 
by  a  fibrous  band  of  considerable  thickness,  called  the  glenoid 
ligament.  This  not  only  enlarges,  but  deepens  the  cavity. 
Superiorly,  it  is  continuous  on  either  side  with  the  tendon  of  the 
biceps ;  inferiorly,  with  the  tendon  of  the  triceps :  in  the  rest  of 
its  circumference  it  is  attached  to  the  edge  of  the  cavity. 

The  cartilage  covering  the  head  of  the  humerus  is  thicker  at 
the  centre  than  at  the  circumference.  The  reverse  is  the  case  in 
the  glenoid  cavity. 

The  synovial  mefmJbran^  lining  the  under  surface  of  the  capsule 
is  reflected  around  the  tendon  of  the  biceps,  and  passes  with  it  in 
the  form  of  a  cul-de-sac  down  the  bicipital  groove.  On  the  inner 
side  of  the  joint  it  always  communicates  with  the  bursa  beneath 
the  tendon  of  the  subscapularis. 

The  shoulder-joint  has  a  more  extensive  range  of  motion  than 
any  other  joint  in  the  body ;  it  is  what  mechanics  call  a  universal 
joint.  It  is  capable  of  motion  forwards  and  backwards,  of  adduc- 
tion, abduction,  circumduction,  and  rotation. 

_  The  elbow-joint  is  a  perfect  hinge.     The  larger 

Elbow-joint.  .,  ."'        -     ,  ,         •         ,  ,  , 

Sigmoid  cavity  of  the  ulna  is   adapted  to   the 

trochlea  upon  the  lower  end  of  the  humerus,  admitting  only  of 
flexion  and  extension;  while  the  shallow  excavation  upon  the  head 
of  the  radius  admits  not  only  of  flexion  and  extension,  but  of  rota- 
tion, upon  the  rounded  articular  eminence  (capitellum)  of  the 
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humerus.  The  joint  is  secured  by  two  strong  lateral  ligaments. 
No  ligament  is  attached  to  the  head  of  the  radius,  otherwise  its 
rotatory  movement  woulil  Ite  impeded.  The  head  is  simply  sur- 
rounded by  a  ligamentous  collar,  called  the  annular  ligament, 
within  which  it  freely  rolls  in  pronation  and  supination  of  the 
hand. 

Internal  lateral  ligament. —  Thi3  is  triangular,  and  is  divided 
into  two  portions,  an  anterior  and  a  posterior.  Its  anterior  part 
is  attached  to  the  front  of  the  internal  condyle  of  the  humerus  : 

Fio.  6fl. 
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from  this  point  the  fibres  radiate,  and  are  inserted  along  the  inner 
margin  of  the  coronoid  process  of  the  ulna.  The  posterior  part  is 
also  triangular,  and  passes  from  the  back  part  of  the  internal  con- 
dyle to  the  inner  border  of  the  olecranon. 

A  band  of  fibres  extends  transverst^y  from  the  olecraBon  to 
the  coronoid  process,  across  a  notch  observable  on  the  inner  side 
of  the  sigmoid  cavity :  through  this  notch  small  vessels  pass  into 
the  joint. 

External  lateral  ligament. — This  is  attached  to  the  external 
condyle  of  the  humerus,  and  is  in  intimate  connection  with  the 
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common  tendon  of  the  extensors.  The  fibres  spread  out  as  they 
descend,  and  are  interwoven  with  the  annular  ligament,  surround- 
ing the  head  of  the  radius. 

The  arUerior  and  posterior  ligaments  of  the  elbow-joint  con- 
sist of  a  few  thin  ligamentous  fibres,  spread  over  the  capsule  of 
the  joint,  in  front  and  behind.  There  is  no  need  of  ligaments  to 
limit  flexion  and  extension  in  this  joint :  the  coronoid  process 
limits  the  one ;  the  olecranon  the  other. 

The  preceding  ligaments,  collectively,  form  a  continuous  cap- 
sule for  the  joint. 

SupBHioB  The  orbiadcM'   or   annvZar  ligament  of  the 

Badio-ulmab  TCLdiue  (fig.  66)  does  not  of  itself  make  a  ring. 

Abticciation.  j^^  pi|(jg  ^g  attached  to  the  anterior  and  posterior 
borders  of  the  lesser  sigmoid  cavity  of  the  ulna.  With  this  cavity 
it  forms  a  complete  collar,  which  encircles  the  head,  and  part  of 
the  neck,  of  the  radius.  The  lower  part  of  the  ring  is  narrower 
than  the  upper,  the  better  to  clasp  the  neck  of  the  radius,  and 
maintain  it  more  accurately  in  position.  The  external  lateral 
ligament  is  attached  to  its  outer  surface. 

Synovial  membrane  of  the  dbow-joirU. — Open  the  joint  by  a 
transverse  incision  in  front,  and  observe  the  relative  adaptation  of 
the  cartilaginous  surfaces  of  the  bones.  The  synovial  membrane 
lines  the  interior  of  the  capsule,  and  forms  a  cul-de-sac  between 
the  head  of  the  radius  and  its  annular  ligament.  It  is  widest  and 
loosest  under  the  tendon  of  the  triceps.  Where  the  membrane  is 
reflected  from  the  bones  upon  the  ligaments,  there  is  more  or  less 
adipose  tissue,  particularly  in  the  fossae  on  the  front  and  back  part 
of  the  lower  end  of  the  humerus. 

iMTKKoesHous  T^^  Is  an  aponeurotic  septum,  stretched  be- 

LioAiiBNT  OR  tween  the  bones  of  the  forearm,  of  which  the  chief 

MsMBBAKB.  purpose  is  to  afiford  an  increase  of  surface  for  the 

attachment  of  muscles.  The  septum  is  deficient  above,  to  permit 
free  rotation  of  the  radius.  Its  fibres  extend  obliquely  downwards 
from  the  radius  to  the  ulna.  It  is  perforated  in  its  lower  third  by 
the  anterior  interosseous  vessels. 

The  name  of  round  or  oblique  ligament  is  given  to  a  thin 
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bfiTid  of  fibres,  whicli  extends  obliquely  between  the  bones  of 
the  forearm  in  a  direction  contrary  to  those  of  the  interosseous 
membrano.  It  is  attached,  superiorly,  to  the  front  surface  of  the 
ulna,  near  the  outer  side  of  the  coronoid  process  ;  inferiorly,  to  the 
radius  immediately  below  the  tubercle.  Between  this  ligament 
and  the  upper  border  of  the  interosseous  membrane  is  a  triangular 
interval  through  which  the  posterior  interosseous  artery  passes  to 
the  back  of  the  forearm.  A  bursa  intervenes  between  the  oblique 
ligament  and  the  insertion  of  the  tendon  of  the  biceps.  The  use 
of  this  ligament  is  to  limit  supination  of  the  radius. 

Kadio-cakpal  This  joint  is  formed  by  the  lower  end  of  the 

OR  WujsT-joisT.  radius,  which  articulates  with  the  scaphoid  and 
semilunar  bones  of  the  carpiia :  the  lower  end  of  the  ulna  is  ex- 
cluded from  the  joint  by  a  triangular  fibro-cartilage,  which  articu- 
lates with  a  small  portion  of  the  cuneiform  bone.  The  joint  is 
secured  by  an  anterior,  a  posterior,  and  two  lateral  ligaments. 

The  €j:tei-Jial  lateral  ligament  extends  from  the  styloid  process 
of  the  radius  to  the  scaphoid  bone,  to  the  anterior  annular  ligament, 
and  to  the  trapezium. 

The  internal  lateral  Ugarixent  proceeds  from  the  extremity  of 
the  styloid  process  of  the  ulna  to  the  cuneiform  bone.  Some  of 
its  fibres  are  attached  to  the  pisiform  bone  and  the  anterior  annular 
ligament. 

The  anteriiyr  ligament  consists  of  two  or  more  broad  bands  of 
ligamentous  fibres,  which  extend  from  the  lower  end  of  the  radius 
to  the  first  row  of  carpal  bones- 

The  posterior  ligament,  weaker  than  the  preceding,  proceeds 
from  the  posterior  siu^ace  of  the  lower  end  of  the  radius,  and  la 
attached  to  the  posterior  surfaces  of  the  tirst  row  of*carpal  bones. 

The  synotnal  membrane  lines  the  under  surface  of  the  trian- 
gular fibro-cartilage  at  the  end  of  the  ulna,  is  reflected  over  the 
several  ligaments  of  the  joint,  and  thence  upon  the  first  row  of 
the  carpal  bonea. 

lyFKRioR  '^^^  inner  surface  of  the  lower  end  of  the  radius 

RADio-truiAH  prescuts  a  slight  concavity,  which  rotates  upon 

AnTiccLATioM.         the  convex  head  of  the  ulna :  this  mechanism  is 
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essential  to  the  pronation  and  supination  of  the  hand.  These 
corresponding  surfaces  are  covered  with  a  thin  layer  of  cartilage, 
and  are  provided  with  a  very  loose  synovial  memhrane.  The  joint 
is  strengthened  in  front  and  hehind  by  thin  transverse  ligamentous 
fibres,  which  extend  from  the  anterior  and  posterior  borders  of  the 
sigmoid  cavity  of  the  radius  to  the  anterior  and  posterior  surfaces 
of  the  styloid  process  of  the  ulna.  But  the  principal  imiting  me- 
dium between  the  bones  is  the  following  strong  fibro-cartilage : — 

Pio.  67. 
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Fibro-cartilage  between  the  radius  and  ulna. — Saw  through 
the  bones  of  the  forearm,  and  separate  them  by  cutting  through 
the  interosseous  membrane,  and  opening  the  synovial  membrane 
of  the  joint  between  the  lower  ends.  Thus  a  good  view  is  ob- 
tained of  the  fibro-cartilage  which  connects  them  (fig.  67).  It  is 
triangidar,  and  placed  transversely  at  the  lower  end  of  the  ulna, 
filling  up  the  interval  caused  by  the  greater  length  of  the  radius. 
Its  base  is  attached  to  the  lower  end  of  the  radius ;  its  apex  to 


840 


SCAPULO-CLAVICULAB   JOINT. 


of  the  fibro-cartjlage ;  the  other  between  the  articular  surface  of 
the  clavicle  and  the  outer  surface  of  the  fibro-carHlaj;^e. 

This  inter-articular  fihro-cartilage  ie  a  structure  highly  elastic, 
without  admitting  of  any  stretching.  It  equalises  pressure,  breaks 
Bhocks,  aud  also  acts  ns  a  lifj^ament,  tending^  to  prevent  the  clavicle 
from  being  driven  inwards  towards  the  mesial  line. 

Observe  the  relative  form  of  the  cartilaginous  surfaces  of  the 
bones:  that  of  the  sternum  is  sUghtly  concave  in  the  transverse, 
and  convex  in  the  antero-posterior  direction ;  that  of  the  claWcle 
is  the  reverse. 

The  form  of  the  articular  surfaces  and  the  ligaraents  of  a  joint 
being  known,  it  is  easy  to  understand  the  movements  of  which  it 
is  capable.  The  clavicle  can  be  moved  upon  the  sternum  in  a 
direction  either  vertical  or  horizontal :  thus  it  admits  of  circum- 
duction. These  movements,  though  limited  at  the  sternum,  are 
considerable  at  the  apex  of  the  shoulder. 


SCAPCLO- 
CLATICUIAK 

ioarr. 


The  outer  end  of  the  clavicle  articulates  with 
the  acromion,  and  is  connected  by  strong  liga- 
ments to  the  coracoid  process  of  the  scapula. 
The  clavicle  and  the  acromion  articulate  with  each  other  by 
two  flat  oval  cartilaginous  surfaces,  of  which  the  planes  slant  in- 
wards,   and    the   longer   diameters   are   in    the   antero-posterior 
direction. 

The  superior  ligament,  a  broad  band  of  ligamentnus  6bres, 

strengthened  by  the  aponeurosis  of  the  trapezius,  extends  from  the 

upper  surface  of  the  acromion  to  the  upper  surface  of  the  clavicle. 

The  inferior  ligament,  of  less  strength,  extends  along  the 

under  surface  of  the  joint  from  bone  to  bone. 

An  inter-articular  Jibro-cartila-ge  is  sometimes  found  in  this 
joint :  but  it  is  incomplete,  and  seldom  extends  lower  than  the 
upper  half.     There  is  only  one  synovial  membrane. 

Coraco-davicular  ligament.'  -The  clavicle  is  connected  to  the 

coracoid  process  of  the    scapula  by  two   strong  ligaments — the 

conoid,  and  trapezoid,  which,  lieing  continuous  with   each  other, 

'tould  be  considered  as  one.     The  trapezoid  ligament  is  the  more 
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anterior  and  external.  It  arises  from  the  back  part  of  the  coracoid 
process,  and  ascends  obliquely  backwards  and  outwards  to  the 
clavicle,  near  its  outer  end.  The  commd  ligament  is  fixed  at  its 
apex  to  the  root  of  the  coracoid  process,  ascends  nearly  vertically, 
and  is  attached  by  its  base  to  the  clavicle.  When  the  clavicle  is 
fractured  in  the  line  of  the  attachment  of  the  coraco-clavicular 
ligament,  there  is  little  or  no  displacement  of  the  fractured  ends, 
these  being  kept  in  place  by  the  ligament. 

LioAvsNTsoF  These  are  two:    the  transverse  ligament,  at- 

THK  ScAToiA.  tachcd  to  the  margins  of  the  supranscapular  notch; 

and  the  coraco-acromial  or  triangvXa/r  ligament,  attached  by  its 

Fio.  65. 
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apex  to  the  acromion,  and  by  its  base  to  the  outer  border  of  the 
coracoid  process.  It  is  separated  from  the  upper  part  of  the 
capsule  of  the  shoulder-joint  by  a  large  bursa. 

Shouldkb-  The  articular  surface  of  the  head  of  the  humerus, 

»o»T-  forming  rather  more  than  one-third  of  a  sphere, 

moves  upon  the  shallow  glenoid  cavity  of  the  scapula,  which  is 
of  an  oval  form,  with  the  broader  end  downwards,  and  the  long 
diameter  nearly  vertical.  The  security  of  the  joint  depends,  not 
upon  any  mechanical  contrivance  of  the  bones,  but  upon  the  great 
strength  and  number  of  the  tendons  which  surround  and  are  in 
timately  connected  with  it. 
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To  admit  tlje  free  motion  of  the  head  of  the  htimerus  upon  the 
glenoid  cavity,  it  is  requisite  that  the  capsular  ligament  of  the 
joint  be  loose  and  capacioug.  Accordingly,  the  head  of  the  bone, 
when  detached  from  its  muscuiar  connections,  may  be  separated 
from  the  glenoid  cavity  to  the  extent  of  an  inch,  or  more,  without 
laceration  of  the  capsule.  This  explains  the  elongation  of  the  arm 
observed  in  some  cases  in  which  effusion  takes  place  into  the  joint ; 
also  in  cases  of  paralysis  of  the  deltoid. 

The  capsular  ligament  is  attached  above,  round  the  circiun- 
ference  of  the  glenoid  cavity ;  below,  round  the  anatomical  neck 
of  the  humerus.  It  is  strongest  on  its  upper  aspect,  weakest  and 
longest  on  its  lower.  It  is  strengthened  on  its  upper  and  pos- 
terior part  by  the  tendons  of  the  supra-spinatus,  infra-spinatus, 
and  teres  minor  ;  its  inner  part  is  strengthened  by  the  broa<l 
tendon  of  the  subscapularis,  its  lower  part  by  the  long  head  of  the 
triceps. 

Thus  the  circumference  of  the  capsule  is  surrounded  by  tendons 
on  every  side,  excepting  a  small  space  towards  the  axilla.  If  the 
hnmenis  be  raised,  it  will  he  found  that  the  bead  of  the  bone  rests 
upon  this  unprotected  portion  of  the  capsule,  between  the  tendons 
of  the  subscapularis  and  the  long  head  of  the  triceps:  through  this 
part  of  the  capsule  the  head  of  the  bone  is  first  protriided  in  dis- 
locations into  the  axilla. 

At  the  upper  and  inner  side  of  the  joint,  a  small  opening 
(^foramen  ovale)  is  observable  in  the  capsular  ligament,  through 
which  the  tendon  of  the  subscapularis  passe?,  and  comes  in  contact 
with  the  synovial  membrane. 

The  upper  surface  of  the  capsule  is  strengthened  by  a  strong 
band  of  ligamentous  fibres,  called  the  coraco-kumrral  or  a<ic«»80)'y 
ligament.  It  is  attached  to  the  root  of  the  coracoid  process, 
expands  over  the  upper  surface  of  the  capsule,  with  which  it  is 
inseparably  united,  and  is  fixed  into  the  greater  tuberosity  of  the 
bumenu<i. 

Open  the  capsule  to  see  the  tendon  of  the  long  head  of  the 
biceps.  It  enters  the  joint  through  the  groove  between  the  two 
tuberosities,  becomes  slightly  flattened,  and  passes  over  the  head 
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of  the  hone  to  be  attached  to  the  upper  border  of  the  glenoid 
cavity.  It  is  loose  and  movable  within  the  joint.  It  acts  like  a 
strap,  keeping  down  the  head  of  the  bone  when  the  arm  is  raised 
by  the  deltoid. 

The  tendon  of  the  biceps,  strictly  speaking,  does  not  perforate 
the  synovial  membrane  of  the  joint.  It  is  inclosed  in  a  tubular 
sheath,  which  is  reflected  over  it  at  its  attachment  to  the  glenoid 
cavity,  and  accompanies  it  for  two  inches  down  the  groove  of  the 
humerus.  Dtiring  the  earlier  part  of  foetal  life,  it  is  connected  to 
the  capsule  by  a  fold  of  synovial  membrane,  which  subsequently 
disappears. 

The  margin  of  the  glenoid  cavity  of  the  scapula  is  surrounded 
by  a  fibrous  band  of  considerable  thickness,  called  the  glenoid 
ligament.  This  not  only  enlarges,  but  deepens  the  cavity. 
Superiorly,  it  is  continuous  on  either  side  with  the  tendon  of  the 
biceps  ;  inferiorly,  with  the  tendon  of  the  triceps :  in  the  rest  of 
its  circumference  it  is  attached  to  the  edge  of  the  cavity. 

The  cartilage  covering  the  head  of  the  humerus  is  thicker  at 
the  centre  than  at  the  circumference.  The  reverse  is  the  case  in 
the  glenoid  cavity. 

The  synoviaZ  membrane  lining  the  under  surface  of  the  capsule 
is  reflected  around  the  tendon  of  the  biceps,  and  passes  with  it  in 
the  form  of  a  cul-de-sac  down  the  bicipital  groove.  On  the  iimer 
side  of  the  joint  it  always  commimicates  with  the  bursa  beneath 
the  tendon  of  the  subscapularis. 

The  shoulder-joint  has  a  more  extensive  range  of  motion  than 
any  other  joint  in  the  body ;  it  is  what  mechanics  call  a  universal 
joint.  It  is  capable  of  motion  forwards  and  backwards,  of  adduc- 
tion, abduction,  circumduction,  and  rotation. 

_  The  elbow-joint  is  a  perfect  hinge.     The  larger 

Elbow-joint.  ... 

Sigmoid  cavity  of  the   ulna  is   adapted  to  the 

trochlea  upon  the  lower  end  of  the  humerus,  admitting  only  of 
flexion  and  extension ;  while  the  shallow  excavation  upon  the  head 
of  the  radius  admits  not  only  of  flexion  and  extension,  but  of  rota- 
tion, upon  the  rounded  articular  eminence  {capitellum)  of  the 
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bones,  where  it  dips  down  between  the  two  origins  of  the  abductor 
indicis,  and,  Altering  the  palm,  forms  the  deep  palmar  arch.  In 
thfe  part  of  its  course  it  is  crossed  by  filaments  of  the  radial  nerve ; 
observe,  also,  that  the  tendon  of  the  extensor  secundi  intemodii 
poUicis  passes  over  it  immediately  before  it  sinks  into  the  palm. 
It  supplies  the  following  small  branches  to  the  back  of  the 
hand: — 

a.  Posterior  carpal  artery. — This  branch  passes  across  the  carpal 
bones,  beneath  the  extensor  tendons.  It  inoecnlates  with  the  termina- 
tion of  the  anterior  intei-osseous  artery,  and  forms  an  arch  beneath  the 
extensor  tendons,  with  a  corresponding  branch  from  the  nlnar  artery. 
The  carpal  artery  sends  off  small  branches,  called  the  dorsaliTUerosseous, 
which  descend  along  the  third  and  fourth  interosseous  spaces  from  the 
arch  just  mentioned,  beneath  the  extenaor  tendons,  and  inosculate  near 
the  carpal  ends  of  the  metacarpal  bones  with  the  perforating  branches 
from  the  deep  palmar  arch. 

b.  The  first  dorsal  interosseous  artery  is  generally  larger  than  the 
others.  It  passes  towards  the  second  interosseous  apace  to  the  cleft  be- 
tween the  index  and  middle  fingers,  communicating  here  with  a  perfora- 
ting branch  of  the  deep  palmar  arch,  and  terminates  in  small  branches, 
some  of  which  proceed  along  the  back  of  the  fingers,  others  inosculate 
with  the  palmar  digital  arteries. 

c.  The  dorsal  artery  of  the  index-finger,  a  branch  of  variable  size, 
passes  over  the  first  interoaseoxis  muscle  to  the  radial  side  of  the  back  of 
the  index  finger. 

d.  The  dorsal  arteries  of  the  thumb  are  two  small  branches  which 
arise  from  the  radial  opposite  the  head  of  the  first  metacarpal  bone,  and 
run  along  the  back  of  the  thumb,  one  on  either  «ide.  They  are  often 
absent. 

These  dorsal  interosseous  ai-teries  supply  the  extensor  tendons  and 
their  sheaths,  the  interosseous  muscles,  and  the  skin  on  the  back  of  the 
hand,  and  the  first  phalanges  of  the  fingers. 

Remove  the  tendons  from  the  back,  and  from 

the  palm,  of  the  hand :  observe  the  deep  palmar 

fascia  which  covers  the  interosseous  muscles.     It  is  attached  to 

the  ridges  of  the  metacarpal  bones,  forms  a  distinct  sheath  for 

each  interosseous   muscle,  and  is  continuous  inferiorly  with  the 


336 


IJJTEE0S8E0US    MrSCLES. 


transverse  metacarpal  ligament.  On  the  back  of  blie  hand  the 
interosseous  muscles  are  covered  by  a  tliin  tascia,  which  is  attached 
to  the  adjacent  Itorders  of  the  met-acarpal  bones.  * 

Tbanstbiisk  Tlds  coDsiets  of  strong  bands  of  ligamentous 

Mktacarpax  fibres,  which  pass  transversely  between  the  distal 

LuiAMENT.  extreinities  of  the  metacarpal  bones.    These  hands 

are  intimately  united  to  the  fibro-cartilaginoua  ligament  of  the 
metacarpal  joiutsjand  are  of  sufficient  length  to  admit  of  a  certain 
degree  of  movement  between  the  ends  of  the  metacarpal  bones. 


Fm.  6S. 


Fto.  63. 


DUOUAM  OF  THK  f»rB  DOK^AL  IV- 
TKRCMSBI,  DRAWING  FBOM  THR 
MrPDLK    LDiC 


DUnRAM  OF  THB  TURKE  PALMAR  INTBR- 
OSSa,  AND  TRB  ADDCCTOK  KILLICIS, 
DIUWDIO  TOWARDS  THE  XIDDLB  LIVS. 


DnewnoK. 


Remove  the  fascia  which  covers  the  interosseous 
muscles,  and  separate  the  metacarpal  bones  by 
dividing  the  transverse  metacarpal  ligament.  A  bursa  is  fre- 
quently developed  between  their  digital  extremities. 

brntRoasBous  These  muscles,  so  named   fnom  their  position, 

MtraciJB.  extend  from  the  sides  of  the  metacai-pal  bones  to 

the  bases  of  the  first  phalanges  and  the  extensor  tendons  of  the 
fingers.  In  each  interosseous  space  (except  the  first,  in  which 
there  is  unly  an  abductor)  there  are  two  muscles,  one  of  which 
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is  an  al)ductx>r,  the  other  an  adductor*  of  a  finger.  Thus  there 
are  seven  in  all ;  four  of  which,  situated  on  the  back  of  the  hand, 
are  called  dorsal ;  the  remainder,  seen  only  in  the  palm,  are  called 
palmar.*    They  are  all  supplied  by  the  ulnar  nerve. 

DoBflAi.  Each  dorsal  interosseous  muscle  arises  from  the 

Iktrbosski.  opposite  sides  of  two  contiguous  metacarpal  bones 

(fig.  62).  From  this  double  origin  the  fibres  converge  to  a  ten- 
don, which  passes  between  the  metacarpal  joints  of  the  finger,  and 
is  inserted  into  the  side  of  the  base  of  the  first  phalanx,  and  by  a 
broad  expansion  into  the  extensor  tendon  on  the  back  of  the  same 
finger. 

The  first  dorsal  interosseous  muscle  {abductor  i/ndids)  is  larger 
than  the  others,  and  occupies  the  interval  between  the  thumb  and 
fore-finger.  It  arises  from  the  proximal  half  of  the  ulnar  side  of 
the  first  metacarpal  bone,  and  from  the  entire  length  of  the  radial 
side  of  the  second :  between  the  two  origins,  the  radial  artery  passes 
into  the  palm.  Its  fibres  converge  on  either  side  to  a  tendon, 
which  is  inserted  into  the  radial  side  of  the  first  phalanx  of  the 
index  finger  and  its  extensor  tendon. 

The  second  dorsal  interosseous  muscle  occupies  the  second 
metacarpal  space.  It  is  inserted  into  the  radial  side  of  the  first 
phalanx  of  the  middle  finger  and  its  extensor  tendon. 

The  third  and  fourth,  occupying  the  corresponding  metacarpal 
spaces,  are  inserted,  the  one  into  the  ulnar  side  of  the  middle,  the 
other  into  the  ulnar  side  of  the  ring  finger. 

If  a  line  be  drawn  longitudinally  through  the  middle  finger, 
as  represented  by  the  dotted  line  in  fig.  62,  we  find  that  all  the 
dorsal  interosseous  muscles  are  abductors  from  that  line;  conse- 
quently, they  separate  the  fingers  from  each  other. 

Palkab  Inteh-         It  requires  a  careful  examination  to  distinguish 
OSSBOU8.  this  set  of  muscles,  because  the  dorsal  muscles 

protrude  with  them  into  the  palm.  They  are  smaller  than  the 
dorsal,  and  each  arises  from  the  lateral  surface  of  only  one  meta- 
carpal bone — that,  namely,  connected  with  the  finger  into  which 

*  If  we  consider  the  adductor  pollicis  as  a  palmar  interosseous  muscle,  there  would 
be  four  palmar  and  four  dorsal — all  supplied  by  the  ulnar  nerre. 
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the  muscle  is  inserted  (fig.  63).  They  terminate  in  small  tendons, 
which  pass  between  the  metacarpal  joints  of  the  fingers,  and  are 
Ins&rtedy  like  those  of  the  dorsal  muscles,  into  the  sides  of  the  first 
phalanges  and  the  extensor  tendons  on  the  back  of  the  fingers. 

The_^7'«/  palmar  interosseous  muscle  arwcs  from  the  ulnar  side 
of  the  second  metacarpal  bone,  and  is  ifiserted  into  tlie  ulnar  side 
of  the  index  finger.  The  aecoyid  and  third  arise,  the  one  from  the 
radial  side  of  the  fourth,  the  other  from  the  radial  side  of  tlu-  fifth 
metacarpal  bone,  and  are  inserted  into  the  same  sides  of  the  ring 
and  little  fingers. 

The  palmar  interosseous  muscles  are  all  adductors  to  a  line 
drawn  through  the  middle  finger  (fig.  63).  They  are,  therefore, 
the  opponents  of  the  dorsal  interosseous,  and  move  the  fingers 
towards  each  other. 

The  i>almar  and  dorsal  interossei  are  supplied  by  filaments 
from  the  deep  branch  of  the  ulnar  nerve. 


DISSECTION    OF   THE  LIGAMENTS. 


Sr«HKi>-ctATi-  "^^^  inner  end  of  the  clavicle  articulates  with 

i-iiLAB  loivT.  the  comparatively  small   and  shallow  excavation 

on  the  upper  and  outer  part  of  the  sternum.  The  security  of  the 
joint  depends  upon  the  great  strength  of  its  ligaments.  There  are 
two  synovial  membranes,  and  an  intervening  fibro-cartilage. 

The  anterior  ster no-clavicular  ligmnent  (fig.  64)  consists  of  a 
strong  broad  band  of  ligamentous  fibres,  which  pass  obliquely 
downwards  and  inwards  over  the  front  of  the  joint,  from  the  inner 
end  of  the  clavicle  to  the  anterior  surface  of  the  sternum. 

The  posterior  stemo-datnmilar  ligo'ment  extends  over  the 
Ivick  of  the  joint,  from  the  back  of  the  clavicle  to  the  back  of  the 
6t«mum  in  a  similar  manner  to  the  anterior. 

Tlje  inter-clavlcvlar  ligament  connects  the  clavicles  directly. 
It  extends  transversely  above  the  notch  of  the  sternum,  and  has  a 
br<»d  attachment  to  the  upper  border  of  each  clavicle.     Between 
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the  clavicles  it  is  more  or  less  attached  to  the  sternum,  so  that  it 
forms  a  curve  with  the  concavity  upwards. 

The  three  ligaments  just  described  are  so  closely  connected 
that,  collectively,  they  form  for  the  joint  a  complete  fibrous 
capside  of  such  strength  that  dislocation  of  it  is  rare. 

The  eosto-claviciUar  or  rhomboid  ligament  connects  the  cla- 
vicle to  the  cartilage  of  the  first  rib.  It  ascends  obliquely  out- 
wards and  backwards  from  the  cartilage  of  the  rib  to  a  rough  sur- 
face beneath  the  sternal  end  of  the  clavicle.  Its  use  is  to  limit 
the  elevation  of  the  clavicle.  There  is  such  constant  movement 
between  the  clavicle  and  the  cartilage  of  the  first  rib  that  a  well- 
marked  bursa  is  commonly  found  between  them. 

Fio.  64. 


DIAGSAH   OF  THE   STBBNO-CLATICULAB  UOAMBNTS. 

1.  Inter-claTicuUr  ligament.  S.  Costo-cUricnlar  Ufunent. 

3.  Anterior  stemo-cUvlculikr  ligament.  4.  Inter-arUcoIar  Obro-CBrtilaga. 

Inter-articular  fihro-cartUage. — To  see  this,  cut  through  the 
rhomboid,  the  anterior  and  posterior  ligaments  of  the  joint,  and 
raise  the  clavicle.  It  is  nearly  circular  in  form,  and  thicker  at 
the  circumference  than  the  centre,  in  which  there  is  sometimes  a 
perforation.  Inferiorly,  it  is  attached  to  the  cartilage  of  the  first 
rib,  close  to  the  sternum ;  superiorly,  to  the  upper  part  of  the 
clavicle  and  the  inter-clavicular  ligament.  Its  circumference  is 
inseparably  connected  with  the  anterior  and  posterior  ligaments. 

The  joint  is  provided  with  two  synovial  membranes:  one 
between  the  articular  siirface  of  the  stemimi  and  the  inner  surface 

c  2 
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of  the  6bro-cartilage ;  the  other  between  the  articular  surface  of 
the  clavicle  and  tJie  outer  surface  nf  the  fibro-cart.ilage. 

This  inter-articular  fihro-cartilage  is  a  structure  highly  elastic, 
without  admitting  of  any  stretching.  It  equalises  pressiu-e,  breaks 
shocks,  and  also  acts  as  a  ligament,  tending  to  prevent  the  clavicle 
from  being  driven  inwards  towards  the  mesial  line. 

Observe  the  relative  form  of  the  cartilaginous  surfaces  of  the 
bones:  that  of  the  sternum  is  slightly  concave  in  the  transverse, 
and  convex  in  the  an tero- posterior  direction  ;  that  of  the  clavicle 
is  the  reverse. 

The  form  of  the  articular  surfaces  and  the  ligaments  of  a  joint 
being  known,  it  is  easy  to  understand  the  movements  of  which  it 
is  capable.  The  clavicle  can  be  moved  upon  the  sternum  in  a 
direction  either  vertical  or  horizontal :  thus  it  admits  of  circum- 
duction. These  movements^  though  limited  at  the  sternum,  are 
considerable  at  the  apex  of  the  shoulder. 


SCAPDI-O- 
CUTICTLAB 

jonrr. 


The  outer  end  of  the  clavicle  articulates  with 
the  acromion,  and  is  connected  by  strong  liga- 
ments to  the  coracoid  process  of  the  scapula. 

The  clavicle  and  the  acromion  articulate  with  each  other  by 
two  flat  oval  cartilaginous  surfaces,  of  which  the  planes  slant  in- 
wards, and  the  longer  diameters  are  in  the  antero-posterior 
direction. 

The  superior  Ugatnent,  a  broad  band  of  ligamentous  fibres, 
strengthened  by  the  aponeurosis  of  the  trapezius,  extends  from  the 
upper  surface  of  the  acromion  to  the  upper  siuface  of  the  clavicle. 

The  inferU/r  ligameiit,  of  less  strength,  extends  along  the 
under  surface  of  the  joint  from  bone  to  bone. 

An  inter-articular  Jif/nM>a7iihif/e  is  sometimes  found  in  tbia 
joint :  but  it  is  incomplete,  and  seldom  extends  lower  than  the 
upper  half.     There  is  only  one  synovial  membrane. 

Coraco-clavicular  ligavient-  -The  clavicle  is  connected  to  the 
coracoid  process  of  the  scapula  by  two  strong  ligaments — the 
conoid  and  trapezoid.,  which,  being  oontinuou.**  with  each  other, 
bhould  be  considered  as  one.     The  trapezoid  ligament  is  the  more 
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anterior  and  external.  It  arises  from  the  back  part  of  the  coracoid 
process,  and  ascends  obliquely  backwards  and  outwards  to  the 
clavicle,  near  its  outer  end.  The  conoid  ligament  is  fixed  at  its 
apex  to  the  root  of  the  coracoid  process,  ascends  nearly  vertically, 
and  is  attached  by  its  base  to  the  clavicle.  When  the  clavicle  is 
fractured  in  the  line  of  the  attachment  of  the  coraco-clavicular 
ligament,  there  is  little  or  no  displacement  of  the  fractured  ends, 
these  being  kept  in  place  by  the  ligament. 

LioAinNTsoF  These  are   two:    the  transverse  ligament,  at- 

TSK  ScAFtn^  tached  to  the  margins  of  the  supra-scapular  notch; 

and  the  coraco-acromicU  or  triangtUa/r  ligament,  attached  by  its 

Fio.  65. 


\  portlonfl  of 

1.  Trapezoid  [the  ooraco- 

2.  Conoid      I  dsTlcular 

''  ligament. 

3.  Sninra-BcapiiIarortraDB- 

Terae  ligament. 

4.  Coraoo-acromial    liga- 

ment. 


6.  Tendon  of  biceps. 

6.  Capsular   ligament  o( 

the  shoalder- joint. 

7.  Coraco-humeral     liga- 

ment 

8.  Foramen  in  the    cap- 

snlnr  ligament  for  the 
sabacapolaria  tendon. 


AMTKBIOB  VIEW  OF  THE   SCAPUX0-CLAV1CTII.AB   LIOAKKKTS,   AND  OF  TUB 
SHOULDER-JOINT. 


apex  to  the  acromion,  and  by  its  base  to  the  outer  border  of  the 
coracoid  process.  It  is  separated  from  the  upper  part  of  the 
capsule  of  the  shoulder-joint  by  a  large  bursa. 

Shouldkb-  The  articular  surface  of  the  head  of  the  humerus, 

'oi^-  forming  rather  more  than  one-third  of  a  sphere, 

moves  upon  the  shallow  glenoid  cavity  of  the  scapula,  which  is 
of  an  oval  form,  with  the  broader  end  downwards,  and  the  long 
diameter  nearly  vertical.  The  security  of  the  joint  depends,  not 
upon  any  mechanical  contrivance  of  the  bones,  but  upon  the  great 
strength  and  number  of  the  tendons  which  surround  and  are  in 
timately  connected  with  it. 
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To  admit  tbe  free  motion  of  the  head  of  the  humerus  upon  the 
glenoid  cavity,  it  ig  requisite  that  the  capsular  ligament  of  the 
joint  l>e  loo?e  and  capacious.  Accordingly,  the  head  of  the  hone, 
when  detached  from  its  mufcular  connection?,  may  be  separated 
from  the  glenoid  cavity  toi;he  extent  of  an  inch,  or  more,  without 
laceration  of  the  capsule.  This  explains  the  elonj^atinn  of  the  arm 
observed  in  some  cases  in  which  effusion  takes  place  into  the  joint ; 
also  in  cases  of  paralysis  of  the  deltoid. 

The  capsular  ligament  is  attached  above,  round  the  circtun- 
ference  of  the  glenoid  cavity  ;  below,  round  the  anatomical  neck 
of  the  humerus.  It  is  strongest  on  its  upper  aspect,  weakest  and 
longest  on  its  lower.  It  is  8trengthene<i  on  its  upper  and  pos- 
terior part  by  the  tendons  of  the  supra-spinatus,  infra-spinatus, 
and  teres  minor  ;  its  inner  part  is  strengthened  by  the  broad 
tendon  of  the  subscapularis,  its  lower  part  by  the  long  head  of  the 
triceps. 

Thus  the  circumference  of  the  capsule  is  surrounded  by  t<*ndon8 
on  every  side,  excepting  a  small  space  towards  the  axilla.  If  the 
humerus  be  raised,  it  will  be  found  that  the  head  of  the  bone  rests 
upon  this  unprotected  portion  of  the  capsule,  between  tlie  tendons 
of  the  subscapularis  and  the  long  head  of  the  triceps  :  through  this 
part  of  the  capsule  the  head  of  the  bone  is  first  protruded  in  dis- 
locations into  the  axilla. 

At  the  upper  and  inner  side  of  the  joint,  a  small  opening 
(foramen  ovale)  is  observable  in  the  capsular  ligament,  through 
whic)»  the  tendon  of  the  subscapularis  passes,  and  comes  in  contact 
with  the  synovial  membrane. 

The  upper  surface  of  the  capsule  is  strengtiiened  by  a  strong 
band  of  ligamentous  fibres,  called  the  coraco-hztmerol  or  accessory 
ligamenL  It  is  attached  to  the  root  of  the  coracoid  process, 
expands  over  the  upfKir  surface  of  the  capsule,  with  which  it  is 
inseparably  united,  and  is  fixed  into  the  greater  tuberosity  of  the 
humenifl. 

Open  the  capsule  to  see  the  tendon  of  the  long  head  of  the 
biceps.  It  enters  the  joint  through  the  groove  between  the  two 
tnberosities,  becomes  slightly  flattened,  and  passes  over  the  head 
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of  the  hone  to  he  attached  to  the  upper  border  of  the  glenoid 
cavity.  It  is  loose  and  movable  within  the  joint.  It  acts  like  a 
strap,  keeping  down  the  head  of  the  bone  when  the  arm  is  raised 
by  the  deltoid. 

The  tendon  of  the  biceps,  strictly  speaking,  does  not  perforate 
the  synovial  membrane  of  the  joint.  It  is  inclosed  in  a  tubular 
sheath,  which  is  reflected  over  it  at  its  attachment  to  the  glenoid 
cavity,  and  accompanies  it  for  two  inches  down  the  groove  of  the 
humerus.  During  the  earlier  part  of  foetal  life,  it  is  connected  to 
the  capsule  by  a  fold  of  synovial  membrane,  which  subsequently 
disappears. 

The  margin  of  the  glenoid  cavity  of  the  scapula  is  surrounded 
by  a  fibrous  band  of  considerable  thickness,  called  the  glenoid 
ligament.  This  not  only  enlarges,  but  deepens  the  cavity. 
Superiorly,  it  is  continuous  on  either  side  with  the  tendon  of  the 
biceps  ;  inferiorly,  with  the  tendon  of  the  triceps :  in  the  rest  of 
its  circumference  it  is  attached  to  the  edge  of  the  cavity. 

The  cartilage  covering  the  head  of  the  humerus  is  thicker  at 
the  centre  than  at  the  circumference.  The  reverse  is  the  case  in 
the  glenoid  cavity. 

The  synovicd  membrane  lining  the  under  surface  of  the  capsule 
is  reflected  around  the  tendon  of  the  biceps,  and  passes  with  it  in 
the  form  of  a  cul-de-sac  down  the  bicipital  groove.  On  the  inner 
side  of  the  joint  it  always  communicates  with  the  bursa  beneath 
the  tendon  of  the  subscapularis. 

The  shoulder-joint  has  a  more  extensive  range  of  motion  than 
any  other  joint  in  the  body ;  it  is  what  mechanics  call  a  universal 
joint.  It  is  capable  of  motion  forwards  and  backwards,  of  adduc- 
tion, abduction,  circumduction,  and  rotation. 

The  elbow-joint  is  a  perfect  hinge.    The  larger 
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sigmoid  cavity  of  the  ulna  is  adapted  to  the 
trochlea  upon  the  lower  end  of  the  humerus,  admitting  only  of 
flexion  and  extension ;  while  the  shallow  excavation  upon  the  head 
of  the  radius  admits  not  only  of  flexion  and  extension,  but  of  rota- 
tion, upon  the  rounded  articular  eminence  (capitellum)  of  the 
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humerus.  The  joint  is  secured  bj  two  strong  lateral  ligaments. 
No  ligament  is  attached  to  the  head  of  the  radius,  otherwise  its 
rotatory  movement  would  \te  impeded.  The  head  is  simply  sur- 
roimded  by  a  ligamentous  collar,  called  the  annular  ligament, 
within  which  it  freely  rolls  in  pronation  and  supination  of  the 
hand. 

Internal  hiteral  ligament. —  This  is  triangular,  and  is  divided 
into  two  portions,  an  anterior  and  a  posterior.  Its  anterior  part 
is  attached  to  the  front  of  the  internal  condyle  of  the  humerus : 

Fig.  66. 


«.  Ezt«mal  luUnl  liga- 
ment. 

6.  Orbtcalsr  omunalu' 
Itgnmont. 


m^ 


t.  Part  of  totemiU  l«- 
tenl  ligamoil. 

d.  Radlui,mnoTedfrom 
the  nunuliir  \lgm- 
meut. 
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from  this  point  the  fibres  radiate,  and  are  inserted  along  the  inner 
margin  of  the  coronoid  process  of  the  ulna.  The  posterior  part  is 
also  triangular,  and  passes  from  the  back  part  of  the  internal  con- 
dyle to  the  inner  border  of  the  olecranon. 

A  band  of  fibres  extends  transversely  from  the  olecranon  to 
the  coronoid  process,  across  a  notch  observable  on  the  inner  side 
of  the  sigmoid  cavity :  through  this  notch  small  vessels  pass  into 
the  joint. 

External  lateral  ligament, — This  is  attached  to  the  extemal 
condyle  of  the  humerus,  and  is  in  intimate  connection  with  the 
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common  tendon  of  the  extensors.  The  fibres  spread  out  as  they 
descend,  and  are  interwoven  with  the  annular  ligament,  surround- 
ing the  head  of  the  radius. 

The  anterior  and  posterior  ligaments  of  the  elbow-joint  con- 
sist of  a  few  thin  ligamentous  fibres,  spread  over  the  capsule  of 
the  joint,  in  front  and  behind.  There  is  no  need  of  ligaments  to 
limit  flexion  and  extension  in  this  joint :  the  coronoid  process 
limits  the  one ;  the  olecranon  the  other. 

The  preceding  ligaments,  collectively,  form  a  continuous  cap- 
sule for  the  joint. 

Sdpbrioh  The  orhicula/r   or  annvlar  ligament  of  the 

R&DIU-ULN4B  radius  (fig.  66)  does  not  of  itself  make  a  ring. 

Abticulation.  j^  pjj(jg  j^j.g  attached  to  the  anterior  and  posterior 
borders  of  the  lesser  sigmoid  cavity  of  the  ulna.  With  this  cavity 
it  forms  a  complete  collar,  which  encircles  the  head,  and  part  of 
the  neck,  of  the  radius.  The  lower  part  of  the  ring  is  narrower 
than  the  upper,  the  better  to  clasp  the  neck  of  the  radius,  and 
maintain  it  more  accurately  in  position.  The  external  lateral 
ligament  is  attached  to  its  outer  surface. 

Synovial  membrane  of  the  elhow-joint, — Open  the  joint  by  a 
transverse  incision  in  front,  and  observe  the  relative  adaptation  of 
the  cartilaginous  surfaces  of  the  bones.  The  synovial  membrane 
lines  the  interior  of  the  capsule,  and  forms  a  cul-de-sac  between 
the  head  of  the  radius  and  its  annular  ligament.  It  is  widest  and 
loosest  under  the  tendon  of  the  triceps.  Where  the  membrane  is 
reflected  from  the  bones  upon  the  ligaments,  there  is  more  or  less 
adipose  tissue,  particularly  in  the  fossae  on  the  front  and  back  part 
of  the  lower  end  of  the  humerus. 

Imtbbosseous  This  is  an  aponeurotic  septum,  stretched  be- 

LioAMKNT  OB  twccu  the  boucs  of  the  forearm,  of  which  the  chief 

Mbmbbahe.  purpose  is  to  afford  an  increase  of  surface  for  the 

attachment  of  muscles.  The  septum  is  deficient  above,  to  permit 
free  rotation  of  the  radius.  Its  fibres  extend  obliquely  downwards 
from  the  radius  to  the  ulna.  It  is  perforated  in  its  lower  third  by 
the  anterior  interosseous  vessels. 

The  name  of  round  or  oblique  ligament  is  given  to  a  thin 
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band  of  fibres,  which  extends  obliquely  between  the  bones  of 
the  forearm  in  a  direction  contrary  to  those  of  the  interosseous 
membrane.  It  is  attached,  superiorly,  to  the  front  surface  of  the 
ulna,  near  the  outer  side  of  the  coronoid  process  ;  inferiorly,  to  the 
radius  immediately  below  the  tubercle.  Between  this  ligament 
and  the  upper  border  of  the  interosseous  membrane  is  a  triangular 
interval  through  which  the  posterior  interosseous  artery  passes  to 
the  back  of  the  forearm.  A  bursa  intervenes  between  the  oblique 
ligament  and  the  insertion  of  the  tendon  of  the  biceps.  The  use 
of  this  ligament  is  to  limit  supination  of  the  radius. 

Radio-cabpal  This  joint  i.s  formed  by  the  lower  end  of  the 

oa  Wrist -joixT.  radius,  which  articulates  with  the  scaphoid  and 
semilunar  bonea  of  the  carpus :  the  lower  end  of  the  ulna  is  ex- 
cluded from  the  Joint  by  a  triangular  fibro-cartilage,  which  articu- 
lates with  a  small  portion  of  the  cimeiform  bone.  The  joint  is 
secured  by  an  anterior,  a  posterior,  and  two  lateral  ligaments. 

The  ccternal  lateral  ligitment  extends  from  the  styloid  process 
of  the  radius  to  the  scaphoid  bone,  to  the  anterior  annular  ligament, 
and  to  the  trapezium. 

The  internal  lateral  ligament  proceeds  from  the  extremity  of 
the  styloid  process  of  the  ulna  to  the  cuneiform  bone.  Some  of 
its  fibres  are  attached  to  the  pisiform  boueand  the  anterior  annular 
ligament. 

The  anterior  li{/ament  consists  of  two  or  more  broad  bands  of 
ligamentous  fibres,  which  extend  from  the  lower  end  of  the  radius 
to  the  first  row  of  carpal  bones. 

The  jpoaieriot  ligament,  weaker  than  the  preceding,  proceeds 
from  the  posterior  siu^ace  of  the  lower  end  of  the  radius,  and  is 
attached  to  the  posterior  surfaces  of  the  first  row  of-carpal  bones. 

The  synovial  membrane  lines  the  under  surface  of  the  trian- 
gular fibroH?artiIage  at  the  end  of  the  ulna,  is  reflected  over  the 
several  ligaments  of  the  joint,  and  thence  upon  tlie  first  row  of 
the  carpal  bones. 

Imt-eriob  '^^  inner  surface  of  the  lower  end  of  the  radius 

RAPio-n.wAB  presents  a  slight  concavity,  which  rotates  upon 

AftTicruTiox.  the  convex  head  of  the  ulna :  this  mechanism  is 
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essential  to  the  pronation  and  supination  of  the  hand.  These 
corresponding  surfaces  are  covered  with  a  thin  layer  of  cartilage, 
and  are  provided  with  a  very  loose  synovial  membrane.  The  joint 
is  strengthened  in  front  and  behind  by  thin  transverse  ligamentous 
fibres,  which  extend  from  the  antmor  and  posterior  borders  of  the 
sigmoid  cavity  of  the  radius  to  the  anterior  and  posterior  surfaces 
of  the  styloid  process  of  the  ulna.  But  the  principal  uniting  me- 
dium between  the  bones  is  the  following  strong  fibro-cartilage : — 

Fio.  67. 


Ext«nuil  lateral  liga- 
ment 

Internal  lateral  liga> 
ment. 

IntenurUcalar  fibro- 
oartilage  between 
ladins  and  olna. 


4.  IntCFoanons  ligi- 

menti. 
6.  Lateral   Ugameuta 

of  the    Intercar- 

pal  joint. 


DIAOHAM   OF  THE   IICAMEHTS  AND   SYNOVIAL   MEMBHANKS  OF  THE  WHIST-JOIKT. 


Fibro-cartilage  between  ike  radius  and  ulna. — Saw  through 
the  bones  of  the  forearm,  and  separate  them  by  cutting  through 
the  interosseous  membrane,  and  opening  the  synovial  membrane 
of  the  joint  between  the  lower  ends.  Thus  a  good  view  is  ob- 
tained of  the  fibro-cartilage  which  connects  them  (fig.  67).  It  is 
triangvilar,  and  placed  transversely  at  the  lower  end  of  the  ulna, 
filling  up  the  interval  caused  by  the  greater  length  of  the  radius. 
Its  base  is  attached  to  the  lower  end  of  the  radius ;  its  apex  to 
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a  depres8ion  at  the  root  of  the  styloid  process  of  the  ulna.  It  is 
tliia  Sit  the  base  and  centre,  thicker  at  the  apex  and  sides.  Its 
upper  surface  is  in  contact  with  the  ulna,  aud  covered  by  the 
synovial  membrane  of  the  radio-ulaar  joint;  its  lower  siuface, 
forming  a  part  of  the  wrist-joint,  corresi>onds  to  tlie  cuneiform 
bone.  Its  borders  are  connected  with  the  anterior  and  posterior 
ligaments  of  the  wrist.  In  some  instances  there  is  an  aperture  in 
the  centre. 

When,  from  accident  or  disease,  this  fibro-carti!age  gets  de- 
tached from  the  radius,  the  consequence  is  an  abnormal  projection 
of  the  lower  end  of  the  lilna. 

The  sifnaviai  menibrane  of  this  joint  is  distinct  from  that  of 
the  wrist,  except  in  the  case  of  a  perforation  through  the  fibro- 
cartilage.  On  account  of  its  great  looseness,  necessary  for  the  free 
rotation  of  the  radius,  it  is  called  membrana  aacclformis. 

The  bones  of  the  carpus  are  arranged  in  two 
rows,  an  upper  and  a  lower,  adapted  to  each  other, 
so  as  to  form  between  them  a  joint,  connected  by  anterior,  posterior, 
internal,  and  external  lateral  ligaments. 

The    bones    constituting   each  row  are  united  by  ligaments  j 
placed  on  their  palmar  and  dorsal  surfaces,  and  by  others  placed] 
between   the   bones,  and   hence  called   interosseous.     Their  coa«l 
tiguous  surfaces  (those  of  the  pisiform  and  cuneiform  excepted) 
are  covered  by  the  reflections  of  one  synovial  membrane. 

The  Jirst  row  is  united  by  dor8(d  and  palmar  transverse  liga- 
ments proceeding  from  the  scaphoid  to  the  semilunar  bone,  and 
from  the  semilunar  to  the  cuneiform  ;  also  by  intero88e<rus  liga- 
ments, proceeding  from  the  semilunar  to  the  Ijones  on  either  side 
of  it  (fig.  67). 

The  pisifonn  hone  is  articulated  to  the  palmar  surface  of  the 
cuneiform  bone,  to  which  it  is  united  by  a  fibrous  capsule.  In- 
feriorly  it  is  attached  by  two  strong  ligaments,  the  one  to  the 
unciform  bone,  the  other  to  the  carpal  end  of  the  fifth  metacarpal 
bone.     This  articulation  has  a  distinct  synovial  membrane. 

The  second  roiv  of  carpal  bones  is  connected  in  the  same  way 
as  the  upper.     The  dorsal  and  palmar  ligaments  pass  transversely 
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from  one  to  the  other.  There  are  usually  two  interosseous  liga- 
ments, one  on  either  side  of  the  os  magptium ;  sometimes  there  is  a 
third,  between  the  trapezium  and  trapezoid  bones ;  they  are  thicker 
and  stronger  than  those  of  the  upper  row,  and  unite  the  bones 
more  firmly  together. 

Intbbcabpal  The  upper  row  of  carpal  bones  is  arranged  in  the 

Joint.  form  of  an  arch,  so  as  to  receive  the  corresponding 

convex  surfaces  of  the  os  magnum  and  unciforme.  External  to 
the  OS  magnum,  the  trapezium  and  trapezoid  bones  present  a 
slightly  concave  surfece,  which  articulates  with  the  scaphoid.  In 
this  way  a  joint  admitting  of  flexion  and  extension  only  is  formed 
between  the  upper  and  lower  row.  It  is  secured  by  anterior^ 
poaterior,  and  two  lateral  ligaments. 

The  anterior  ligaments  consist  of  strong  ligamentous  fibres, 
which  pass  obliquely  from  the  bones  of  the  upper  to  those  of  the 
lower  row.  The  'posterior  ligaments  consist  of  obliqiie  and  trans- 
verse fibres,  which  connect  the  dorsal  surfaces  of  the  bones  of  the 
upper  with  the  lower  row. 

The  lateral  ligaments  connect,  externally,  the  scaphoid  and 
trapezium ;  internally,  the  cuneiform  and  unciform  bones. 

Divide  the  ligaments,  to  see  the  manner  in  which  the  carpal 
bones  articulate  with  each  other.  Their  surfeces  are  crusted  with 
cartilage,  and  have  a  common  synovial  membrane.  This  mem- 
brane extends,  superiorly,  between  the  three  bones  of  the  upper 
row,  so  as  to  form  two  culs-de-sac ;  inferiorly,  it  is  prolonged  into 
the  joint  between  the  carpal  and  the  second  and  third  metacarpal 
bones. 

Joint  betwbkn  '^^^  trapezium  presents  a  cartilaginous  siurfece, 
TBAFKznjM  AND  convcx  lu  thc  transverse,  and  concave  in  the  antero- 
THK  FiBST  Meta-  postcrior  direction  {i.e.  saddle-shaped),  which  arti- 
CAKPAL     NE.  culates  with  the  cartilaginous  surface  on  the  meta- 

carpal bone  of  the  thumb,  concave  and  convex  in  the  opposite 
directions.  This  peculiar  adaptation  of  the  two  surfaces  permits 
the  several  movements  of  the  thumb — viz.,  flexion,  extension, 
abduction  and  adduction ;  consequently  circumduction.  Thus  we 
are  enabled  to  oppose  the  thumb  to  all  the  fingers,  which  is  one 
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of  the  great  characteristics  of  the  human  hand.  The  joint  is  siu"- 
rounded  by  a  fibrous  capsule  sufficiently  loose  to  admit  free  motiou, 
and  stronger  on  the  dorsal  than  on  the  palmar  aspect.  The  security 
of  the  joint  ia  increased  by  the  muscles  which  eurround  it.  It  has 
a  separate  synovial  membrane. 

The  metacarpal  bones  of  the  fingers  are  con- 

cABPAx.  Joivre.         nected  tu  the  second  row  of  the  carpal  bones  by 

ligaments  upon  their  jjalmar  and  di/rsal  surfaces. 

The  dorsal  ligaments  are  the  stronger.  The  metacarpal  bone 
of  the  fore-finger  bus  two  :  one  from  the  trapezium,  the  other  from 
the  trapezoid  lx)ne.  That  of  the  middle  finger  has  also  two,  pro- 
ceeding from  the  os  magnum  and  the  os  trapczoides.  That  of  the 
ling  finger  has  also  two,  proceeding  from  the  os  magnum  and  the 
tmeiform  bone.  That  of  the  little  finger  has  one  only,  from  the 
nucifurm  bone. 

The  -patviar  ligaments  are  arranged  nearly  upon  a  similar  plan. 
The  metacarpal  bone  of  the  fore-finger  has  one  from  the  trapezoid 
bone.  That  of  the  middle  finger  has  three,  proceeding  from  the 
trapezium,  the  os  magnum,  and  the  unciform  bone.  Those  of  the 
ring  and  little  fingers  have  each  one,  from  the  unciform  bone. 

Besides  the  preceding  ligaments,  there  is  another  of  consider- 
able strength,  called  the  ivi&roaseoaa.  It  proceeds  from  the  adjacent 
ides  of  the  os  magnum  and  the  os  mjciforme,  descends  vertically, 
ind  is  fixed  into  the  radial  side  of  the  metacarpal  bone  of  the  ring 
finger  (fig,  67).  This  ligament  isolates  the  sjnovial  membrane  of 
the  two  inner  metacarpal  bones  from  the  common  synovial  mem- 
brane of  the  carpus. 

Separate  the  metacarpal  bones  from  the  carpus,  and  observe  the 
relative  form  of  their  contiguous  surfaces.  The  metacarpal  bones 
of  the  fore  and  middle  fingers  are  adapted  to  the  carpus  in  such 
an  angular  manner  as  to  be  almost  immovable.  The  metacarpal 
Wne  of  the  ring  finger,  having  a  plane  articular  surface  with  the 
unciform  bone,  admits  of  more  motion.  Still  greater  motion 
is  permitted  between  the  unciform  and  the  metacarpal  bone  of 
the  little  finger,  the  articular  surfaces  of  each  l»eing  slightly  con- 
cave and  convex  in  opposite  directions.     The  greater  freedom  of 
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motion  of  the  metacarpal  bone  of  the  little  finger  is  essential  to 
the  expansion  and  contraction  of  the  palm. 

The  carpal  extremities  of  the  metacarpal  bones  of  the  fingers 
are  connected  with  each  other  by  transverse  ligaments,  both  on 
their  dorsal  and  their  palmar  surfaces.  They  are  also  connected 
by  interosseous  ligaments,  which  extend  between  the  bones, 
immediately  below  their  contiguous  cartilaginous  sur&ces. 

The  distal  extremities  of  these  bones  are  loosely  connected  on 
their  palmar  aspect  by  the  transverse  metacarpal  ligament. 

Stnotial  Mbk-  There  are  six  distinct  synovial  membranes, 
BBANKsoFTHB  propcr  to  the  lower  end  of  the  radius,  and  the 
^^"-  several  bones  of  the  carpus  (see  the  diagram,  p. 

347)  as  follows : — 

a.  One  between  the  lower  end  of  the  radius  and  the  ulna. 

h.  One  between  the  radius  and  the  first  row  of  carpal  bones. 

c.  One  between  the  trapezium  and  the  metacarpal  bone  of  the 

thumb. 

d.  One  between  the  cuneiform  and  pisiform  bones. 

e.  One  between  the  first  and  second  rows  of  carpal  bones  (the 

intercarpal  joint).     This  extends  to  the  metacarpal  bones 
of  the  fore  and  middle  fingers. 
/.  Onp  between  the  unciform  bone  and  the  metacarpal  bones 
of  the  little  and  ring  fingers. 
FiBST  Joint  of         The  first  phalanx  of  the  finger  presents  a  shal- 
THB  FijjGKBs.  low  oval  cavity,  crusted  with  cartilage,  with  the 

broad  diameter  in  the  transverse  direction,  to  articulate  with  the 
round  cartilaginous  head  of  the  metacarpal  bone,  of  which  the 
articular  surface  is  elongated  in  the  antero-posterior  direction, 
and  of  greater  extent  on  its  palmar  than  its  dorsal  aspect.  This 
formation  of  parts  permits  flexion  of  the  finger  to  a  greater  degree 
than  extension ;  and  also  a  slight  lateral  movement. 

Each  joint  is  provided  with  two  strong  lateral  ligaments,  and 
a  palmar. 

The  lateral  ligaments  arise  from  the  tubercles  on  either  side  of 
each  metacarpal  bone,  and  inclining  slightly  forward,  are  inserted 
into  the  sides  of  the  base  of  the  first  phalanx  of  the  finger. 
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The  palmar  ligament  is  a  thick,  compact,  fibrous  struc- 
ture, which  extends  over  the  piilmar  surface  of  the  joint.  Its 
hiwer  end  is  firmly  attached  to  the  base  of  the  first  phalanx  of  the 
finger;  its  upper  end  ig  loosely  adherent  to  the  rough  surface 
above  the  bead  of  the  metaciirpal  })one.  On  either  side  it  is  in- 
separably connected  with  the  lateral  ligaments,  so  that  with  them 
it  forms  a  strong  capsule  over  the  front  and  sides  of  the  joint. 
Iti!  superficial  surface  is  slightly  grooved,  for  the  play  of  the  flexor 
tendons ;  its  deep  surface  is  adapted  to  cover  the  head  of  the  meta- 
carpal bone.  Two  sesamoid  bones  are  found  in  the  palmar  liga-^ 
ment  belonging  to  t!ie  joint  between  the  metacarpal  bone  and  the 
first  phalanx  of  the  thumb. 

The  palmar  ligaments  have  a  surgical  importance  for  the  follow- 
ing reason  : — In  dislocation  of  the  fingers,  the  facility  of  reduction 
mainly  depends  upon  the  extent  to  which  the  gli'noid  ligament  is 
injured.  If  it  be  much  torn  there  is  but  little  difficulty  :  if  entire, 
the  reduction  may  require  much  manipidation. 

These  joints  are  secured  on  their  dorsal  aspect  by  the  extensor 
tendon,  and  the  expansion  proceeding  from  it  on  either  side. 
Their  synovial  membranes  are  loose,  especially  beneath  the  extensor 
tendons. 

SaantDAxn  "^^^   corresponding   articular   surfaces    of    the 

Last  JoixTor  phalanges  of  the  fingers  and  thumb  are  so  shaped. 
TUK  FiKOMs.  ag   to    form    a    hinge-joint,  and,   therefore,   in- 

capable of  lateral  movement.  The  ligaments  connecting  them 
are  similar  in  every  respect  to  those  between  the  metacarpal  bones 
and  the  first  phalanges.  The  palmar  ligament  of  the  last  joint  of 
the  thumb  generally  contains  a  sesamoid  bone. 
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Arbttrabt 
Dmsioif  iHTo 
Bkoioms. 


Fro.  «8. 


The  abdomen  is  divided  into  arbitrary  regions, 
that  the  situation  of  the  viscera  contained  in  it 
may  be  more  easily  described.     For  this  purpose 

we  draw  the  following  lines :— one  horizontally  across  the  abdomen 

on  a  level  with  the  cartilages  of  the  ninth  ribs ;  another  on  a  level 

with  the  anterior  superior  spines  of  the  ilia.    These  lines  form 

the  boundaries  of  three  spaces,  each 

of  which  is  subdivided   into  three 

regions  by  a  vertical  line  drawn  on 

each  side  from  the  cartilage  of  the 

eighth  rib  to  the  middle  of  Poupart's 

ligament.     Thus,  there  are  a  central 

and  two  lateral  regions  in  each  space. 

The  central  region  of  the  upper  space 

is  termed  the  epigastric ;  the  central 

one  of  the  middle  space  is  called  the 

umhUical  region ;  and  the  central  of 

the  inferior  space,  the  hypogastric 

region.     The  lateral  regions  of  the 

spaces   from   above   downwards  are 

termed   the   right  and    left    hypo- 

chondriac,     the     right     and     left 

himbar,    and   the   right    and    left 

vngui/nal  or  iliac  regions,  respectively. 

The  abdomen  should  be  distended  with  air,  by  means  of  a 

blowpipe  inserted  into  the  abdominal  cavity  at  the  umbilicus. 

An  incision  should  be  made  from  the  sternum 
to  the  pubes,  another  from  the  anterior  spine  of  the 
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ELBOW  JOINT. 

humerus.  The  joint  is  secured  by  two  strong  lateral  ligaments. 
No  ligament  is  attached  to  (he  head  of  the  radius,  otherwise  its 
rotatory  movement  would  Ite  impeded.  The  head  is  simply  sur- 
rounded hy  a  ligamentous  collar,  called  the  annular  ligament, 
within  which  it  freely  rolls  in  pronation  and  supination  of  the 
band. 

Internal  littered  llgaTnent.— This  is  triangular,  and  is  divided 
into  two  portions,  an  anterior  and  a  posterior.  Its  anterior  part 
is  attached  to  the  front  of  the  internal  coudyle  of  the  humerus  : 

Fiti.  66, 


«.  Bxlanai  Utenl  U^a- 

moQt- 
h.  OrbloaUir  or  auniUv 

tigMUeut. 


«  ^ 


e.  Part  of  iDterukl  !*• 
tcTkl  ItgmmeDt. 

d.  IU4ias,mnoredfrmn 
the  •uQular  Upik- 
ment 


uoAimrTii  or  tiix  elbow  joixt. 


from  this  point  the  fibres  radiate,  and  are  inserted  along  the  inner 
margin  of  the  coronoid  process  of  the  ulna.  The  posterior  part  is 
also  triangular,  and  passes  from  the  back  part  of  the  internal  con- 
dyle to  the  inner  border  of  the  olecranon. 

A  band  uf  fibres  extends  transversely  from  the  olecranon  to 
the  coronoid  process,  across  a  notch  observable  on  the  inner  side 
of  the  sigmoid  cavity :  through  this  notch  small  vessels  pass  into 
the  joint. 

External  lateral  ligament. — This  is  attached  to  the  external 
condyle  of  the  humerus,  and  is  in  intimate  connection  with  the 
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common  tendon  of  the  extensors.  The  fibres  spread  out  as  they 
descend,  and  are  interwoven  with  the  annular  ligament,  surround- 
ing the  head  of  the  radius. 

The  mUerior  and  posterior  ligaments  of  the  elbow-joint  con- 
sist of  a  few  thin  ligamentous  fibres,  spread  over  the  capsule  of 
the  joint,  in  front  and  behind.  There  is  no  need  of  ligaments  to 
limit  flexion  and  extension  in  this  joint :  the  coronoid  process 
limits  the  one ;  the  olecranon  the  other. 

The  preceding  ligaments,  collectively,  form  a  continuous  cap- 
sule for  the  joint. 

SupBBioB  The  orhicvla/r   or   annular  ligament  of  the 

Radio-uutab  radAiia  (fig.  66)  does  not  of  itself  make  a  ring. 

Abticulatiok.  jt^  pjj(jg  j^.0  attached  to  the  anterior  and  posterior 
borders  of  the  lesser  sigmoid  cavity  of  the  ulna.  With  this  cavity 
it  forms  a  complete  collar,  which  encircles  the  head,  and  part  of 
the  neck,  of  the  radius.  The  lower  part  of  the  ring  is  narrower 
than  the  upper,  the  better  to  clasp  the  neck  of  the  radius,  and 
maintain  it  more  accurately  in  position.  The  external  lateral 
ligament  is  attached  to  its  outer  surface. 

Synovial  membrane  of  the  dbow-j&mt. — Open  the  joint  by  a 
transverse  incision  in  front,  and  observe  the  relative  adaptation  of 
the  cartilaginous  surfaces  of  the  bones.  The  synovial  membrane 
lines  the  interior  of  the  capsule,  and  forms  a  cul-de-sac  between 
the  head  of  the  radius  and  its  annular  ligament.  It  is  widest  and 
loosest  under  the  tendon  of  the  triceps.  Where  the  membrane  is 
reflected  from  the  bones  upon  the  ligaments,  there  is  more  or  less 
adipose  tissue,  particularly  in  the  fossae  on  the  front  and  back  part 
of  the  lower  end  of  the  humerus. 

Imtbbossmus  "^^  is  ^^  aponeurotic  septum,  stretched  be- 

LiGAscKNT  OB  twccn  thc  bonos  of  the  forearm,  of  which  the  chief 

Mhmbbanb.  purpose  is  to  afford  an  increase  of  surface  for  the 

attachment  of  muscles.  The  septum  is  deficient  above,  to  permit 
free  rotation  of  the  radius.  Its  fibres  extend  obliquely  downwards 
from  the  radius  to  the  ulna.  It  is  perforated  in  its  lower  third  by 
the  anterior  interosseous  vessels. 

The  name  of  round  or  oblique  ligament  is  given  to  a  thin 
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band  of  6bres,  which  extends  obliquely  between  the  bones  of 
the  forearm  in  a  direction  contrary  to  those  of  the  interosseous 
membrane.  It  is  attached,  superiorly,  to  the  front  surface  of  the 
ulna,  near  the  outer  side  of  the  eoronoid  process  ;  inferiorly,  to  the 
radius  immediately  below  the  tTd)ercle-  Between  this  lij^ment 
and  the  iipper  border  of  the  interosseous  membrane  is  a  triangidar 
interval  through  which  the  posterior  interosseous  artery  passes  to 
the  back  of  the  forearm.  A  bursa  intervenes  between  the  oblique 
ligament  and  the  insertion  of  the  tendon  of  the  biceps.  The  use 
of  this  ligament  is  to  limit  supination  of  the  radius. 

Badio-cakpal  This  joint  is  formed  by  the  lower  end  of  the 

oit  WuisT-JoisT.  radius,  which  articulates  with  the  scaphoid  and 
semilimar  bones  of  the  carpus :  the  lower  end  of  the  ulna  is  ex- 
cluded from  the  joint  by  a  triangular  fibro-cartilage,  which  articu- 
lates with  a  small  portion  of  the  cuneiform  bone.  The  joint  is 
secured  by  an  anterior,  a  posterior,  and  two  lateral  ligaments. 

The  external  lattral  lifjavient  extends  from  the  styloid  process 
of  the  radius  to  the  scaphoid  bone,  to  the  anterior  annular  ligament, 
and  to  the  trapezium. 

The  inierual  latnutl  ligament  proceeds  from  the  extremity  of 
the  styloid  process  of  the  ulna  to  the  cuneiform  bone.  Some  of 
its  fibres  are  attached  to  the  pisiform  bone  and  the  anterior  annidar 
ligament. 

The  anterior  ligament  consists  of  two  or  more  broad  bands  of 
ligamentous  fibres,  which  extend  from  the  lower  end  of  the  radius 
to  the  first  row  of  carpal  bones. 

The  posterior  ligament,  weaker  than  the  preceding,  proceeds 
from  the  posterior  surface  of  the  lower  end  of  the  radius,  and  is 
attached  to  the  posterior  surfaces  of  the  tirst  row  of-carpal  bones. 

The  synovial  Tnembrane  lines  the  under  surffice  of  the  trian- 
g^ilar  fibro-cartilage  at  the  end  of  the  ulna,  is  reflected  over  the 
several  ligaments  of  the  joint,  and  thence  upon  the  first  row  of 
the  carpal  bones. 

ixFiMioR  '^^  inner  surface  of  the  lower  end  of  the  radius 

RAmo-rt-KAu  presents  a  slight  concavity,  which  rotates  upon 

AfcTiccLATiow.  the  convex  head  of  the  ulna:  this  mechanism  is 
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essential  to  the  pronation  and  supination  of  the  hand.  These 
corresponding  sur&ces  are  covered  with  a  thin  layer  of  cartilage, 
and  are  provided  with  a  very  loose  synovial  membrane.  The  joint 
is  strengthened  in  front  and  behind  by  thin  transverse  ligamentous 
fibres,  which  extend  from  the  anterior  and  posterior  borders  of  the 
sigmoid  cavity  of  the  radius  to  the  anterior  and  posterior  surfaces 
of  the  styloid  process  of  the  ulna.  But  the  principal  uniting  me- 
dium between  the  bones  is  the  following  strong  fibro-cartilage : — 

Fio.  67. 


1.  External  UtenI  liga- 
ment 

3.  lotemal  lateral  llga- 
ment. 

8.  Interartlcalar  fibro- 
oartUa^e  between 
radlna  and  olna. 


4.  IntrrosBeona  liga- 
menta. 

6.  lateral  ligament* 
of  the  intercar- 
pal joint. 


DIAGBAM   OF   THE   LIGAMENTS   AND   SYNOVIAL  MBMBRAMES  OF  THK  WBIST-JOINT. 


Fibro-cartilage  between  the  raditta  and  ulna. — Saw  through 
the  bones  of  the  forearm,  and  separate  them  by  cutting  through 
the  interosseous  membrane,  and  opening  the  synovial  membrane 
of  the  joint  between  the  lower  ends.  Thus  a  good  view  is  ob- 
tained of  the  fibro-cartilage  which  connects  them  (fig.  67).  It  is 
triangular,  and  placed  transversely  at  the  lower  end  of  the  ulna, 
filling  up  the  interval  caused  by  the  greater  length  of  the  radius. 
Its  base  is  attached  to  the  lower  end  of  the  radius ;  its  apex  to 
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a  depression  at  the  root  of  the  styloid  process  of  the  ulna.  It  is 
thin  at  the  base  and  centre,  thicker  at  the  apex  and  sides.  Its 
upper  surface  is  in  contact  with  the  ulna,  aud  covered  by  the 
synovial  membrane  of  the  radio-uluar  joint;  its  lower  surface, 
forming  a  part  of  the  wrist-joint,  corresponds  to  the  cuneifor 
bone.  Its  borders  are  connected  with  the  anterior  and  posteriori 
ligaments  of  the  wrist.  In  some  instances  there  is  an  aperture  in 
the  centre. 

When,  from  accident  or  disease,  this  fibro-cartilage  gets  de- 
tached from  the  radius,  the  consequence  is  an  abnormal  projection 
of  the  lower  end  of  the  idna. 

The  synmfial  meTnbrane  of  this  joint  is  distinct  from  that  of 
the  wrist,  except  in  the  case  of  a  perforation  through  the  fibro- 
cartQage.  On  account  of  its  great  looseness,  necessary  for  the  free 
rotJition  of  the  radius,  it  is  called  Tnernbrana  aacciftn^mis. 

The  bones  of  the  carpus  are  arranged  in  two 
rows,  an  upper  and  a  lowerj  adapted  to  each  other, 
so  as  to  form  between  them  a  joint,  connected  by  anterior,  posterior, 
internal,  and  external  lateral  ligaments. 

The  hones  constituting  each  row  are  united  by  lii^ments 
placed  on  their  palmar  and  dorsal  surfaces,  and  by  others  placed 
between  the  bones,  and  hence  called  interosseous.  Their  con- 
tiguous surfaces  {those  of  the  pisiform  and  cuneiform  excepted) 
are  covered  by  the  reflections  of  one  synovial  membrane. 

T\ie  first  row  ie  united  by  dwsal  and  palmar  transverse  ligfa- 
ments  proceeding  from  the  scaphoid  to  the  semilunar  bone,  and 
from  the  semilunar  to  the  cuneiform  ;  also  by  interosseauii  liga- 
ments, proceeding  from  the  semilunar  to  the  bones  on  either  side 
of  it  (fig.  67 ). 

Tlie  pisiform  boTU  is  articulated  to  the  palmar  surface  of  the 
cuneiform  bone,  to  which  it  is  united  by  a  fibrous  capsule.  In- 
feriorly  it  is  attached  by  two  strong  ligaments,  the  one  to  the 
unciform  bone,  the  other  to  the  carjial  end  of  the  fifth  metacarpal 
bone.     This  articulation  has  a  distinct  synovial  membraoe. 

The  second  row  of  carpal  bones  is  connected  in  the  same  way 
as  the  upper.     The  dorsal  and  palmar  ligaments  pass  transversely 
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from  one  to  the  other.  There  are  usually  two  interosseous  liga- 
ments, one  on  either  side  of  the  os  magnum ;  sometimes  there  is  a 
third,  between  the  trapezium  and  trapezoid  bones ;  they  are  thicker 
and  stronger  than  those  of  the  upper  row,  and  unite  the  bones 
more  fimaly  together. 

Intbbcabpal  The  upper  row  of  carpal  bones  is  arranged  in  the 

Joint.  form  of  an  arch,  so  as  to  receive  the  corresponding 

convex  surfaces  of  the  os  magnum  and  unciforme.  External  to 
the  os  magnum,  the  trapezium  and  trapezoid  bones  present  a 
slightly  concave  surface,  which  articulates  with  the  scaphoid.  In 
this  way  a  joint  admitting  of  flexion  and  extension  only  is  formed 
between  the  upper  and  lower  row.  It  is  secured  by  anterioTy 
posterior,  and  two  lateral  ligaments. 

The  arUerior  ligaments  consist  of  strong  ligamentous  fibres, 
which  pass  obliquely  from  the  bones  of  the  upper  to  those  of  the 
lower  row.  The  posterior  ligaments  consist  of  oblique  and  trans- 
verse fibres,  which  connect  the  dorsal  surfaces  of  the  bones  of  the 
upper  with  the  lower  row. 

The  lateral  ligaments  connect,  externally,  the  scaphoid  and 
trapezium ;  internally,  the  cuneiform  and  unciform  bones. 

Divide  the  ligaments,  to  see  the  manner  in  which  the  carpal 
bones  articulate  with  each  other.  Their  surfaces  are  crusted  with 
cartilage,  and  have  a  common  synovial  membrane.  This  mem- 
brane extends,  superiorly,  between  the  three  bones  of  the  upper 
row,  so  as  to  form  two  culs-de-sac ;  inferiorly,  it  is  prolonged  into 
the  joint  between  the  carpal  and  the  second  and  third  metacarpal 
bones. 

Joint  bbtwben  '^^^  trapezium  presents  a  cartilaginous  siu^ace, 
THAPmiuM  AND  convex  in  the  transverse,  and  concave  in  the  antero- 
THK  FiBST  Meta-  postcrior  direction  {i.e.  saddle-shaped),  which  arti- 
CAKPAL  Bone.  culates  with  the  cartilaginous  surface  on  the  meta- 

carpal bone  of  the  thumb,  concave  and  convex  in  the  opposite 
directions.  This  peculiar  adaptation  of  the  two  surfaces  permits 
the  several  movements  of  the  thumb — viz.,  flexion,  extension, 
abduction  and  adduction ;  consequently  circumduction.  Thus  we 
are  enabled  to  oppose  the  thumb  to  all  the  fingers,  which  is  one 
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of  the  great  characteristics  of  the  human  hand.  The  joint  is  sur- 
rounded  by  a  fibrous  capsule  sufficienUy  loose  to  admit  free  motion, 
and  stronger  on  the  dorsal  than  on  tlie  pahaar  aspect.  The  seciiritj 
of  the  joint  is  increased  by  the  muscles  which  surround  it.  It  has 
a  separate  synovial  membrane. 

The  metacarpal  bones  of  the  fingers  are  con- 

cAHPAL  Jo»rre.         nected  to  the  second  row  of  the  carpal  bones  by 

ligaments  upon  their  2>^d7nar  and  dors<d  s^urfaces. 

The  dorsal  ligaments  are  the  stronger.  The  metacarpal  bone 
of  the  fore-finger  has  two  :  one  from  the  trapezium,  the  other  from 
the  trapezoid  bone.  That  of  the  middle  finger  has  aliio  two,  pro- 
ceeding from  the  os  maguum  and  the  os  trapezoides.  That  of  the 
ring  finger  has  also  two,  proceetling  from  the  os  magnum  and  the 
imciform  Iwne.  That  of  the  little  finger  has  one  only,  from  the 
unciform  lx>ne. 

The  palmar  ligaments  are  arranged  nearly  upon  a  similar  plan. 
The  metacarpal  bone  of  the  fore-finger  has  one  from  the  trapezoid 
bone.  That  of  the  middle  linger  bus  three,  proceeding  from  the 
trapezium,  the  oa  magoiun,  and  the  unciform  bone.  Those  of  the 
ring  and  little  fingers  have  each  one,  from  the  unciform  bone. 

Besides  the  preceding  ligaments,  there  is  another  of  consider- 
able strength,  called  the  interosseous.  It  proceeds  from  the  adjacent 
sides  of  the  os  magnum  and  the  os  unciforme,  descends  vertically, 
and  is  fixed  into  the  radial  side  of  the  metacarpal  bone  of  the  ring 
finger  (fig.  67).  This  ligament  isolates  the  synovial  membi-ane  of 
the  two  inner  metacarpal  bones  from  the  common  synovial  mem- 
brane of  the  carpus. 

Separate  the  metacarpal  bones  from  the  carpus,  and  observe  the 
relative  form  of  their  contiguous  surfaces.  The  metacarpal  bones 
of  the  fore  and  middle  fingers  are  adapted  to  the  carpus  in  sudi 
an  angular  manner  as  to  be  almost  immovable.  The  metacarpal 
})one  of  the  ring  finger,  having  a  plane  articular  surface  with  the 
imciform  bone,  admits  of  more  motion.  8till  greater  motion 
is  permitted  between  the  unciform  and  the  metacarpal  bone  of 
the  little  finger,  the  articular  surfaces  of  each  Iwing  slightly  con- 
Cttve  and  convex  in  opposite  directions.     The  greater  freedom  of 
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motion  of  the  metacarpal  bone  of  the  little  finger  is  essential  to 
the  expansion  and  contraction  of  the  palm. 

The  carpal  extremities  of  the  metacarpal  bones  of  the  fingers 
are  connected  with  each  other  by  transverse  ligaments,  both  on 
their  dorsal  and  their  palmar  surfaces.  They  are  also  connected 
by  interosseous  ligaments,  which  extend  between  the  bones, 
immediately  below  their  contiguous  cartilaginous  surfaces. 

The  distal  extremities  of  these  bones  are  loosely  connected  on 
their  palmar  aspect  by  the  transverse  mMacarpal  ligament. 

Stnoviai- Mem-  There  are  six  distinct  synovial  membranes, 
BRANRsoFTHB  propcr  to  thc  lowcr  end  of  the  radius,  and  the 
Wbist.  several  bones  of  the  carpus  (see  the  diagram,  p. 

347)  as  follows : — 

a.  One  between  the  lower  end  of  the  radius  and  the  ulna. 

h.  One  between  the  radius  and  the  first  row  of  carpal  bones. 

c.  One  between  the  trapezium  and  the  metacarpal  bone  of  the 

thumb. 

d.  One  between  the  cuneiform  and  pisiform  bones. 

e.  One  between  the  first  and  second  rows  of  carpal  bones  (the 

intercarpal  joint).     This  extends  to  the  metacarpal  bones 
of  the  fore  and  middle  fingers. 
/.  One  between  the  unciform  bone  and  the  metacarpal  bones 
of  the  little  and  ring  fingers. 
FiBST  Joint  of         The  first  phalanx  of  the  finger  presents  a  shal- 
THs  FiNOBJis.  low  oval  cavity,  crusted  with  cartilage,  with  the 

broad  diameter  in  the  transverse  direction,  to  articulate  with  the 
round  cartilaginous  head  of  the  metacarpal  bone,  of  which  the 
articular  surface  is  elongated  in  the  antero-posterior  direction, 
and  of  greater  extent  on  its  palmar  than  its  dorsal  aspect.  This 
formation  of  parts  permits  flexion  of  the  finger  to  a  greater  degree 
than  extension ;  and  also  a  slight  lateral  movement. 

Each  joint  is  provided  with  two  strong  lateral  ligaments,  and 
a  palmar. 

The  lateral  ligaments  arise  from  the  tubercles  on  either  side  of 
each  metacarpal  bone,  and  inclining  slightly  forward,  are  inserted 
into  the  sides  of  the  base  of  the  first  phalanx  of  the  finger. 
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The  palmar  ligament  is  a  thick,  compact,  fibrous  stnic- 
ture,  which  extends  over  the  palmar  surface  of  the  joint.  Its 
lower  end  is  firmly  attached  to  the  base  of  the  first  phiiUmx  of  the 
finger;  its  upper  end  is  loosely  adherent  to  the  rough  sm'face 
alKive  the  head  of  the  metacarpal  bone.  On  either  side  it  is  in- 
separably connected  with  the  lateral  ligjiments,  so  thi^t.  with  them 
it  forms  a  strong  capsule  over  the  front  and  sides  of  the  joint. 
Its  superficial  siuface  is  slightly  grooved,  for  the  play  of  the  flexor 
tendons ;  its  deep  surface  is  adapted  to  cover  the  head  of  the  meta- 
carpal bone.  Two  sesamoid  bones  are  found  in  the  palmar  liga- 
ment belonging  to  the  joint  between  the  metacarpal  bono  and  the 
first  phalanx  of  the  thumb. 

The  palmar  ligaments  have  a  surgical  importance  for  the  follow- 
ing reason  : — In  dislocation  of  the  fingers,  J  he  facility  of  reduction 
mainly  depends  upon  the  extent  to  which  the  gl»^noid  ligament  is 
injured.  If  it  be  much  torn  there  is  but  little  difficulty  :  if  entire, 
the  reduction  may  require  much  manipidatiou. 

These  joints  are  secured  on  their  dorsal  fispect  by  the  extensor 
tendon,  and  the  expansion  proceeding  from  it  on  either  side. 
Their  synovial  membranes  are  loose,  esjwcially  beneath  the  extensor 
tendons. 

Skcottdakd  ^^   corresponding  articular   surfaces    of    the 

L.1ST  JoijjT  or         phalanges  of  the  fingers  and  thumb  are  so  sbapetl 
THB  FncoEBs.  ag   iq    f^rm    a    hinge-joint,   and,   therefore,   in- 

capable of  lateral  movement.     The  ligaments  connecting  tbem 

similar  in  every  respect  to  those  between  the  metacari)al  bones 
fimd  the  first  phalanges.     The  palmar-  ligament  of  the  last  joint  of 
the  thumb  generally  contains  a  sesamoid  bone. 
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ASBITBABT 

DmsHnr  into 
Rboionb. 


Fig.  08. 


The  abdomen  is  divided  into  arbitrary  regions, 
that  the  situation  of  the  viscera  contained  in  it 
may  be  more  easily  described.  For  this  purpose 
we  draw  the  following  lines : — one  horizontally  across  the  abdomen 
on  a  level  with  the  cartilages  of  the  ninth  ribs ;  another  on  a  level 
with  the  anterior  superior  spines  of  the  ilia.  These  lines  form 
the  boundaries  of  three  spaces,  each 
of  which  is  subdivided  into  three 
regions  by  a  vertical  line  drawn  on 
each  side  from  the  cartilage  of  the 
eighth  rib  to  the  middle  of  Poupart's 
ligament.  Thus,  there  are  a  central 
and  two  lateral  regions  in  each  space. 
The  central  region  of  the  upper  space 
is  termed  the  epigastric ;  the  central 
one  of  the  middle  space  is  called  the 
umhilical  region ;  and  the  central  of 
the  inferior  space,  the  hypogastric 
region.  The  lateral  regions  of  the 
spaces  from  above  downwards  are 
termed  the  right  and  left  hypo- 
chondriaCf  the  right  and  left 
lumbar^  and  the  right  and  left 
ingui/nal  or  iliac  regions,  respectively. 

The  abdomen  should  be  distended  with  air,  by  means  of  a 
blowpipe  inserted  into  the  abdominal  cavity  at  the  umbilicus. 

An  incision  should  be  made  from  the  sternum 
to  the  pubes,  another  from  the  anterior  spine  of  the 
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The  palmar  ligament  is  a  thick,  compact,  fibrous  struc- 
ture, which  extends  over  the  pahnar  surface  of  the  joint.  Its 
lower  enci  is  firmly  attacljed  to  the  base  of  the  first  phalanx  of  the 
finger;  its  upper  end  is  loosely  adherent  to  the  rough  surface 
aV»ove  the  head  of  the  metacarpal  bone.  On  either  side  it  is  in- 
separably connected  with  the  lateral  ligaments,  ho  that  with  them 
it  forms  a  strong  capsule  over  the  front  and  sides  of  the  joint. 
Its  superficial  surface  is  slightly  grooved,  for  the  play  of  the  flexor 
tendoDf^ ;  its  deep  surfoce  is  adapted  to  cover  the  head  of  the  meta- 
carpal bone.  Two  sesamoid  bones  are  found  in  the  palmar  liga- 
ment belonging  to  the  joint  between  the  metacarpal  bone  and  the 
first  phalanx  of  the  thumb. 

The  palmar  ligaments  have  a  surgical  importance  for  the  follow- 
ing reason  : — In  dislocntion  of  the  finger?,  the  facility  of  refluction 
mainly  depends  upon  the  extent  to  which  the  glenoid  ligament  is 
injured.  If  it  be  much  torn  there  is  but  little  diflliculty  :  if  entire, 
the  reduction  may  require  much  manipulation. 

These  joints  are  secured  on  their  dorsal  aspect  by  the  eacteneor 
tendon,  and  the  expansion  proceeding  from  it  on  either  side. 
Their  synovial  membranes  are  loose,  especially  beneath  the  extensor 
tendons. 

Sacowuiuai  ^^   corresponding   articular   surfaces    of   the 

I..VST  JotKT  OF  phalanges  of  the  fingers  and  thumb  are  so  shaped 
TiiE  Fmaua.  ^s   to    form    a    hinge-joint,   and,    therefore,   in- 

capable of  lateral  movement.  The  ligaments  connecting  them 
are  similar  in  every  respect  to  those  between  the  metacarpal  boned 
and  the  first  phalanges,  The  palmar  ligament  of  the  last  joint  of 
the  thumb  generally  contains  a  sesamoid  bone. 
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ASBTTRABT 
DlYISIOK  INTO 
BXOIONS. 


Fio.  08. 


The  abdomen  is  divided  into  arbitrary  regions, 
that  the  situation  of  the  viscera  contained  in  it 
may  be  more  easily  described.  For  this  purpose 
we  draw  the  following  lines : — one  horizontally  across  the  abdomen 
on  a  level  with  the  cartilages  of  the  ninth  ribs ;  another  on  a  level 
with  the  anterior  superior  spines  of  the  ilia.  These  lines  form 
the  boundaries  of  three  spaces,  each 
of  which  is  subdivided  into  three 
regions  by  a  vertical  line  drawn  on 
each  side  from  the  cartilage  of  the 
eighth  rib  to  the  middle  of  Poupart's 
ligament.  Thus,  there  are  a  central 
and  two  lateral  regions  in  each  space. 
The  central  region  of  the  upper  space 
is  termed  the  epigastric ;  the  central 
one  of  the  middle  space  is  called  the 
umbilical  region ;  and  the  central  of 
the  inferior  space,  the  hypogastric 
region.  The  lateral  regions  of  the 
spaces  from  above  downwards  are 
termed  the  right  and  left  hypo- 
chondriaCf  the  right  and  left 
l/UTn^rf  and  the  right  and  left 
inguinal  or  iliac  regions,  respectively. 

The  abdomen  should  be  distended  with  air,  by  means  of  a 
blowpipe  inserted  into  the  abdominal  cavity  at  the  umbilicus. 

An  incision  should  be  made  from  the  stemum 
to  the  pubes,  another  from  the  anterior  spine  of  the 
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humerus.  The  joint  is  secured  by  two  strong  lateral  ligaments. 
No  ligament  is  attached  to  the  head  of  the  radius,  otherwise  itu 
rotatory  movement  would  lie  impeded.  The  head  is  simply  sur- 
rounded by  a  ligamentous  collar,  called  the  annular  ligament, 
within  which  it  freely  rolls  in  pronation  and  supination  of  the 
hand. 

Internal  lateral  ligament. —  This  is  triangular,  and  is  divided 
into  two  portions,  an  anterior  and  a  posterior.  Its  anterior  part 
is  attached  to  the  front  of  the  internal  condyle  of  the  humerus : 

Fio.  66. 


a.  Bxtertutl  Uiaril  Ugtk- 

mftat. 
ft.  Orblonfaur  orauuiUir 

UgMBOOt. 


<^  *^- 


t.  Part  of  iuUnuk]  U- 
tani  llemakent. 

li.  Raditis,mnoT«drrom 
the  kiiuular  Ugm< 
maut 
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from  this  point  the  fibres  radiate,  and  are  inserted  along  the  inner 
margin  of  the  coronoid  process  of  the  ulna.  The  posterior  part  is 
also  triangular,  and  passes  from  the  back  part  of  the  internal  con- 
dyle to  the  inner  border  of  tlie  olecranon. 

A  band  of  fibres  extends  transversely  from  the  olecranon  to 
the  coronoid  process,  across  a  notch  observable  on  the  inner  side 
of  the  sigmoid  cavity :  through  this  notch  small  vessels  pass  into 
the  joint. 

External  lateral  ligament. — This  is  attached  to  the  external 
condyle  of  the  humerus,  and  is  in  intimate  connection  with  the 
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common  tendon  of  the  extensors.  The  fibres  spread  out  as  they 
descend,  and  are  interwoven  with  the  annular  ligament,  surround- 
ing the  head  of  the  radius. 

The  avierior  and  posterior  ligaments  of  the  elbow-joint  con- 
sist of  a  few  thin  ligamentous  fibres,  spread  over  the  capsule  of 
the  joint,  in  front  and  behind.  There  is  no  need  of  ligaments  to 
limit  flexion  and  extension  in  this  joint :  the  coronoid  process 
limits  the  one ;  the  olecranon  the  other. 

The  preceding  ligaments,  collectively,  form  a  continuous  cap- 
sule for  the  joint. 

SupMRioB  The  orbicuLa/r   or  annvlar  ligament  of  the 

Radio-ducab  radivs  (fig.  66)  does  not  of  itself  make  a  ring. 

Abticuiation.  1^  pjjds  are  attached  to  the  anterior  and  posterior 
borders  of  the  lesser  sigmoid  cavity  of  the  ulna.  With  this  cavity 
it  forms  a  complete  collar,  which  encircles  the  head,  and  part  of 
the  neck,  of  the  radius.  The  lower  part  of  the  ring  is  narrower 
than  the  upper,  the  better  to  clasp  the  neck  of  the  radius,  and 
maintain  it  more  accurately  in  position.  The  external  lateral 
ligament  is  attached  to  its  outer  surface. 

Synovial  membrane  of  the  elbow-joint. — Open  the  joint  by  a 
transverse  incision  in  front,  and  observe  the  relative  adaptation  of 
the  cartilaginous  surfaces  of  the  bones.  The  synovial  membrane 
lines  the  interior  of  the  capsule,  and  forms  a  cul-de-sac  between 
the  head  of  the  radius  and  its  annular  ligament.  It  is  widest  and 
loosest  under  the  tendon  of  the  triceps.  Where  the  membrane  is 
reflected  from  the  bones  upon  the  ligaments,  there  is  more  or  less 
adipose  tissue,  particularly  in  the  fossae  on  the  front  and  back  part 
of  the  lower  end  of  the  humerus. 

Imtbho8sk>u8  This  is  an  aponeurotic  septum,  stretched  be- 

LioAMENT  OB  twccu  thc  boucs  of  the  forearm,  of  which  the  chief 

Mhmbbamb.  purpose  is  to  afford  an  increase  of  surface  for  the 

attachment  of  muscles.  The  septum  is  deficient  above,  to  permit 
free  rotation  of  the  radius.  Its  fibres  extend  obliquely  downwards 
from  the  radius  to  the  ulna.  It  is  perforated  in  its  lower  third  by 
the  anterior  interosseous  vessels. 

The  name  of  round  or  oblique  ligament  is  given  to  a  thin 
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hand  of  fibres,  which  extends  oblitiuety  between  the  bones  of 
the  forearm  in  a  direction  contrary  to  those  of  the  interosseous 
membrane.  It  is  attached,  superiorly,  to  the  front  surface  of  the 
ulna,  near  the  outer  side  of  the  coronoid  process ;  inferiorly,  to  the 
nuliua  immediately  below  the  tubercle.  Between  this  lig-jiment 
and  the  upper  border  of  the  interosseous  membrane  is  a  triangular 
interval  through  which  the  posterior  interosseous  artery  passes  to 
the  back  of  the  forearm,  A  bursa  intervenes  between  the  oblique 
ligament  and  the  insertion  of  the  tendon  of  the  biceps.  The  use 
of  this  ligament  is  to  limit  supination  of  the  radius. 

R-tDto-cJkHPAL  This  joint  is  formed  by  the  lower  end  of  the 

OR  Wrist -joixT.  radius,  which  articulates  with  the  scaphoid  and 
semilunar  bones  of  the  carpus :  the  lower  end  of  the  ulna  is  ex- 
cltided  from  the  joint  by  a  trian<jular  fibro- cartilage,  which  articu- 
lates with  a  small  portion  of  the  cvmeiform  bone.  The  joint  is 
secured  by  an  anterior,  a  posterior,  and  two  lateral  ligaments. 

The  e.clei-n(d  lateral  li'f/avwnt  extends  from  the  styloid  process 
of  the  radius  to  the  scaphoid  bone,  to  the  anterior  anmdar  ligament, 
and  to  the  trapezium. 

The  internal.  Litt^al  Hgament  proceeds  from  the  extremity  of 
the  styloid  process  of  the  ulna  to  the  cuneiform  bone.  Some  of 
its  fibres  are  attached  to  the  pisiform  bone  and  the  anterior  annular 
ligament. 

The  anterior  ligament  consists  of  two  or  more  broad  bands  of 
ligamentous  fibres,  which  extend  from  the  lower  end  of  the  radius 
to  the  first  row  of  carpal  bones. 

The  posterior  li^gamentj  weaker  than  the  preceding,  proceeds 
from  the  posterior  surface  of  the  lower  end  of  the  radius,  and  is 
attached  to  the  posterior  surfaces  of  the  first  row  of-carpal  bones. 

The  synovial  membrane  lines  the  under  surface  of  the  trian- 
gular fibro-cartilage  at  the  end  of  the  ulna,  is  reflected  over  the 
several  ligaments  of  the  joint,  and  thence  upon  tlie  first  row  of 
the  carpal  bones. 

IiTFERioR  "^^  inner  surface  of  the  lower  end  of  the  radius 

RADio-ri,NAB  presents  a  slight  concavity,  which  rotates  upon 

ABTicctATioir,         tiie  convex  head  of  the  ulna :  this  mechanism  is 
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essential  to  the  pronation  and  supination  of  the  hand.  These 
corresponding  sur&ces  are  covered  with  a  thin  layer  of  cartilage, 
and  are  provided  with  a  very  loose  synovial  membrane.  The  joint 
is  strengthened  in  front  and  behind  by  thin  transverse  ligamentous 
fibres,  which  extend  from  the  anterior  and  posterior  borders  of  the 
sigmoid  cavity  of  the  radius  to  the  anterior  and  posterior  surfaces 
of  the  styloid  process  of  the  ulna.  But  the  principal  \miting  me- 
dium between  the  bones  is  the  following  strong  fibro-cartilage : — 

Fio.  67. 


1.  Szternal  lateral  Iig«> 
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ment. 
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DIAORAM  OF  THE   UGAMEITTS  AND   STNOVIAL  HKMBRAME8   OP  THE  WRIKT-JOINT. 


Fibro-cartilage  hehoeen  the  radius  and  ulna. — Saw  through 
the  bones  of  the  forearm,  and  separate  them  by  cutting  through 
the  interosseous  membrane,  and  opening  the  synovial  membrane 
of  the  joint  between  the  lower  ends.  Thus  a  good  view  is  ob- 
tained of  the  fibro-cartilage  which  connects  them  (fig.  67).  It  is 
triangular,  and  placed  transversely  at  the  lower  end  of  the  ulna, 
filling  up  the  interval  caused  by  the  greater  length  of  the  radius. 
Its  base  is  attached  to  the  lower  end  of  the  radius ;  its  apex  to 
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a  depression  at  the  root  of  the  styloid  process  of  the  ulna.  It  Is 
thin  at  the  base  and  centre,  thicker  at  the  apex  and  sides.  Its 
upper  surface  is  in  contact  with  the  ulua,  aud  covered  by  the 
synovial  membrane  of  the  radio-ulnar  joint;  its  lower  siurfece, 
forming  a  part  of  the  wrist-joint,  corresponds  to  the  cuneiform 
bone.  Its  borders  are  connected  with  the  anterior  and  posterior 
ligaments  of  the  wrist.  In  some  instances  there  is  an  aperture  in 
the  centre. 

When,  from  accident  or  disease,  this  fibro-cartilage  gets  de- 
tached from  the  radius,  the  consequence  is  an  abnormal  projection 
of  the  lower  end  of  the  ulna. 

The  synovial  membiTane  of  this  joint  is  distinct  from  that  of 
the  wrist,  except  in  the  case  of  a  perforation  through  the  fibro- 
cartilage.  On  account  of  its  great  looseness,  necessary  for  the  free 
rotation  of  tlie  radius,  it  is  called  membrana  Bacciformis. 

The  bones  of  the  carpus  are  arranged  in  two 
rows,  an  upper  and  a  lower,  adapted  to  each  other, 
so  as  to  form  between  them  a  joint,  connected  hy  anterior,  posterior, 
internal,  and  external  lateral  ligaments. 

The  bones  constituting  each  row  are  united  by  ligaments 
placed  on  their  palmar  and  dorsal  surfaces,  and  by  others  placed 
between  the  bones,  and  hence  called  interosseous.  Their  con- 
tiguous surfaces  (those  of  the  pisiform  and  ctmeiform  excepted) 
are  covered  by  the  reflections  of  one  synovial  membrane. 

The  first  row  is  united  by  dorsal  and  palmar  transverse  liga- 
ments proceeding  from  the  scaphoid  to  the  semilunar  bone,  and 
from  the  semilunar  to  the  cuneiform ;  also  by  interosseous  liga- 
ments, proceeding  from  the  semilunar  to  the  bones  on  either  side 
of  it  (fig.  67 ). 

The  pisiform  bone  is  articulated  to  the  palmar  surface  of  the 
cuneiform  bone,  to  which  it  is  united  by  a  fibrous  capsule.  In- 
feriorly  it  is  attached  by  two  strong  ligaments,  the  one  to  the 
unciform  bone,  the  other  to  the  carpal  end  of  the  fifth  metacarpal 
bone.    This  articulation  has  a  distinct  synovial  membrane. 

The  second  row  of  carpal  bones  is  connected  in  the  same  way 
as  the  upper.     The  dorsal  and  palmar  ligaments  pass  transversely 
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from  one  to  the  other.  There  are  usually  two  interosseous  liga- 
ments, one  on  either  side  of  the  os  magnum ;  sometimes  there  is  a 
third,  between  the  trapezium  and  trapezoid  bones ;  they  are  thicker 
and  stronger  than  those  of  the  upper  row,  and  unite  the  bones 
more  firmly  together. 

Intbbcabpai.  The  upper  row  of  carpal  bones  is  arranged  in  the 

Joint.  form  of  an  arch,  so  as  to  receive  the  corresponding 

convex  surfaces  of  the  os  magnum  and  unciforme.  External  to 
the  08  magnum,  the  trapezium  and  trapezoid  bones  present  a 
slightly  concave  sur&ce,  which  articulates  with  the  scaphoid.  In 
this  way  a  joint  admitting  of  flexion  and  extension  only  is  formed 
between  the  upper  and  lower  row.  It  is  secured  by  anterior^ 
posterior,  and  two  lateral  ligaments. 

The  anterior  ligaments  consist  of  strong  ligamentous  fibres, 
which  pass  obliquely  fi:om  the  bones  of  the  upper  to  those  of  the 
lower  row.  The  posterior  ligaments  consist  of  oblique  and  trans- 
verse fibres,  which  connect  the  dorsal  surfaces  of  the  bones  of  the 
upper  with  the  lower  row. 

The  lateral  ligaments  connect,  externally,  the  scaphoid  and 
trapezium ;  internally,  the  cimeiform  and  unciform  bones. 

Divide  the  ligaments,  to  see  the  manner  in  which  the  carpal 
bones  articulate  with  each  other.  Their  surfaces  are  crusted  with 
cartilage,  and  have  a  common  synovial  membrane.  This  mem- 
brane extends,  superiorly,  between  th^  three  bones  of  the  upper 
row,  so  as  to  form  two  culs-de-sac ;  inferiorly,  it  is  prolonged  into 
the  joint  between  the  carpal  and  the  second  and  third  metacarpal 
bones. 

Joint  bctwbkn  ^^®  trapezium  presents  a  cartilaginous  siurfece, 
Tbafkziuh  and  convex  in  the  transverse,  and  concave  in  the  antero- 
THB  FiBST  Meta-  postcrior  directiou  (i.e.  saddle-shaped),  which  arti- 
cAKPAi-  BoifE.  culates  with  the  cartilaginous  sm-face  on  the  meta- 

carpal bone  of  the  thumb,  concave  and  convex  in  the  opposite 
directions.  This  peculiar  adaptation  of  the  two  surfaces  permits 
the  several  movements  of  the  thumb — viz.,  flexion,  extension, 
abduction  and  adduction  ;  consequently  circumduction.  Thus  we 
are  enabled  to  oppose  the  thumb  to  all  the  fingers,  which  is  one 
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of  the  great  characteristics  of  the  bunian  hand.  The  joint  is  sur- 
rounded by  a  fibrous  capsule  sulficiently  loose  to  admit  free  motion, 
and  stronger  on  the  dorsal  than  on  the  palmar  aspect.  The  security 
of  the  joint  is  increased  by  the  muscles  which  Burround  it.  It  has 
a  separate  synovial  membrane- 

The  metacarpal  bones  of  the  fingers  are  con- 

CAHPAL  Joints.         nected  to  the  second  row  of  the  carpal  bonea  by 

ligaiueuts  upon  their  palma)'  and  dorsal  surfaces. 

The  dorsal  ligaments  are  the  stronger.  The  metacarpal  bone 
of  the  fore-fiuger  has  two :  one  from  the  trapezium,  the  other  from 
the  trapezoid  bone.  That  of  the  middle  finger  has  also  two,  pro- 
ceeding from  tlxe  os  magnum  and  the  o»  trapezoides.  Tliat  of  the 
ring  finger  has  also  two,  proceetiing  from  the  os  magnum  and  the 
imciform  bone.  That  of  the  little  finger  has  one  only,  from  the 
unciform  bone. 

The  painuir  ligaments  are  arranged  nearly  upon  a  similar  plan. 
The  metacarpal  bone  of  the  fore-finger  has  one  from  tlie  trapezoid 
bone.  That  of  the  middle  finger  has  three,  proceeding  from  the 
trapezium,  the  os  magnmn,  and  the  unciforoi  bone.  Those  of  the 
ring  and  little  fingers!  have  each  one,  from  the  unciform  bone. 

Besides  the  preceding  ligaments,  there  is  another  of  consider- 
able strength,  called  the  inteT'oasoous.  It  proceeds  from  the  adjacenf 
ides  of  the  os  magnum  and  the  os  unciform©,  descends!  vertically, 
id  is  fixed  into  the  radial  aide  of  the  metacarpal  bone  of  the  ring 
finger  (fig.  67).  This  ligament  isolates  the  sj-noWal  membrane  of 
the  two  inner  metacarpal  bones  from  the  common  synovial  mem- 
brane of  the  carpus. 

Separate  the  metacarpal  bones  from  the  carpus,  and  observe  the 
relative  form  of  their  contiguous  surfaces.  The  metacarpal  bones 
of  tlie  fore  and  middle  fingers  are  adapted  to  the  carpu:^  in  sucli 
an  angular  manner  as  to  be  almost  iounovable.  The  metacarpal 
lx>ne  of  the  ring  finger,  having  a  plane  articular  surface  with  the 
tmciform  bone,  admits  of  more  motion,  Still  greater  motion 
is  permitted  between  the  uuciform  and  the  metacarpal  bone  of 
the  little  finger,  the  articular  surfaces  of  each  l)eing  slightly  con- 
cave and  convex  in  opposite  dii'ectioiis.     The  greater  freedom  of 
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motion  of  the  metacarpal  bone  of  the  little  finger  is  essential  to 
the  expansion  and  contraction  of  the  palm. 

The  carpal  extrefmUies  of  the  metacarpal  bones  of  the  fingers 
are  connected  with  each  other  by  transverse  ligaments,  both  on 
their  dorsal  and  their  palmar  surfaces.  They  are  also  connected 
by  interosseous  ligaments,  which  extend  between  the  bones, 
immediately  below  their  contiguous  cartilaginous  surfaces. 

The  distal  ecstremities  of  these  bones  are  loosely  connected  on 
their  palmar  aspect  by  the  transverse  metacarpal  ligament. 

Synovial  Mbjc-  There  are  six  distinct  synovial  membranes, 
BRANRB  OF  THK  propor  to  tho  lowcr  end  of  the  radius,  and  the 
Wbist.  several  bones  of  the  carpus  (see  the  diagram,  p. 

347)  as  follows  :— 

a.  One  between  the  lower  end  of  the  radius  and  the  ulna. 

h.  One  between  the  radius  and  the  first  row  of  carpal  bones. 

c.  One  between  the  trapezium  and  the  metacarpal  bone  of  the 

thumb. 

d.  One  between  the  cuneiform  and  pisiform  bones. 

e.  One  between  the  first  and  second  rows  of  carpal  bones  (the 

intercarpal  joint).     This  extends  to  the  metacarpal  bones 
of  the  fore  and  middle  fingers. 
/.  Onp  between  the  unciform  bone  and  the  metacarpal  bones 
of  the  little  and  ring  fingers. 
FiBST  Joint  of         The  first  phalanx  of  the  finger  presents  a  shal- 
THB  FiNOKEs.  low  oval  cavity,  crusted  with  cartilage,  with  the 

broad  diameter  in  the  transverse  direction,  to  articulate  with  the 
round  cartilaginous  head  of  the  metacarpal  bone,  of  which  the 
articular  surface  is  elongated  in  the  antero-posterior  direction, 
and  of  greater  extent  on  its  palmar  than  its  dorsal  aspect.  This 
formation  of  parts  permits  flexion  of  the  finger  to  a  greater  degree 
than  extension ;  and  also  a  slight  lateral  movement. 

Each  joint  is  provided  with  two  strong  lateral  ligaments,  and 
a  palmar. 

The  lateral  ligaments  arise  from  the  tubercles  on  either  side  of 
each  metacarpal  bone,  and  inclining  slightly  forward,  are  inserted 
into  the  sides  of  the  base  of  the  first  phalanx  of  the  finger. 
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The  palmar  ligament  is  a  thick,  compact,  fibrous  struc- 
ture, which  extends  over  the  piilmar  surface  of  the  joint.  Its 
lower  end  is  firmly  attached  to  the  base  of  the  first  phalanx  of  the 
finger;  its  upper  end  is  loosely  adherent  to  the  rough  surface 
above  the  head  of  the  metacarpal  bone.  On  either  side  it  is  in- 
separably connected  with  the  lateral  li^ments,  so  that  with  them 
it  forms  a  strong  capsule  over  the  front  and  sides  of  the  joint. 
Its  superficial  siu-face  is  slightly  grooved,  for  the  play  of  the  flexor 
tendons;  its  deep  surface  is  adapted  to  cover  the  head  of  the  meta- 
carfKil  bone.  Two  sesamoid  bones  are  found  in  the  palmar  liga- 
ment belonging  to  the  joint  between  the  metacarpal  bone  and  the 
fin!t  phalanx  of  the  thumb. 

The  palmar  ligaments  have  a  surgical  importance  for  the  follow- 
ing reason: — In  dislocation  of  the  fingers,  the  facility  of  re<luction 
mainly  depends  upon  the  extent  to  which  the  glenoid  ligament  is 
injured.  If  it  be  much  torn  there  is  but  little  difficulty :  if  entire, 
the  reduction  may  require  much  manipulation. 

These  joints  are  secured  on  their  dorsal  aspect  by  the  extensor 
tendon,  and  the  expansion  proceeding  from  it  on  either  side. 
Their  synovial  membranes  are  loose,  especially  beneath  the  extensor 
tendons. 

SiscoxDAKu  '^^   corresponding   articular   surfaces    of    the 

Last  Joist  of  phalanges  of  the  fingers  and  thumb  are  so  shaped 

TiiK  FixoKiu.  ag    (q    form    a     hinge-joint,   and,    therefore,   in- 

capable of  lateral  movement.  The  ligaments  connecting  them 
are  similar  in  every  respect  to  those  between  the  metacarpal  bones 
and  the  first  phalanges.  The  palmar  ligament  of  the  last  joint  of 
the  thumb  generally  contains  a  sesamoid  bone. 
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Fio.  68. 


The  abdomen  is  divided  into  arbitrary  regions, 
that  the  situation  of  the  viscera  contained  in  it 
may  be  more  easily  described.     For  this  purpose 

we  draw  the  following  lines : — one  horizontally  across  the  abdomen 

on  a  level  with  the  cartilages  of  the  ninth  ribs ;  another  on  a  level 

with  the  anterior  superior  spines  of  the  ilia.    These  lines  form 

the  boundaries  of  three  spaces,  each 

of  which  is  subdivided   into  three 

regions  by  a  vertical  line  drawn  on 

each  side  from  the  cartilage  of  the 

eighth  rib  to  the  middle  of  Poupart's 

ligament.     Thus,  there  are  a  central 

and  two  lateral  regions  in  each  space. 

The  central  region  of  the  upper  space 

is  termed  the  epigastric ;  the  central 

one  of  the  middle  space  is  called  the 

uvnbUical  region ;  and  the  central  of 

the  inferior  space,  the  hypogastric 

region.     The  lateral  regions  of  the 

spaces   from   above   downwards  are 

termed   the   right  and    left    hypo- 
chondriac^    the     right     and      left 

himhar,    and   the   right   and    left 

vnguinal  or  iliac  regions,  respectively. 

The  abdomen  should  be  distended  with  air,  by  means  of  a 

blowpipe  inserted  into  the  abdominal  cavity  at  the  umbilicus. 

An  incision  should  be  made  from  the  sternum 
to  the  pubes,  another  from  the  anterior  spine  of  the 
A  ▲ 
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cutaneous  blood-vessela,  the  lymphatic   glands,   the   ilio-inguinal 
uerve,  and  the  hypogastric  branch  of  the  ilio-hypogaetric  nerve. 

Respecting  the  superficial  layer,  observe  that  it  contains  the 
fat,  and  ia  continuous  with  the  superficial  fascia  of  the  thigh,  the 
scrotum,  and  the  perineum.  The  deeper  layer  is  intimately  con- 
nected with  Poupart's  ligament  and  the'linea  alba;  but  it  is  very 
loosely  continued  over  the  spermatic  cord  and  the  scrotum,  and 
becomes  identified  with  the  deep  layer  of  the  superficial  fascia  of 
the  perineimi.  Tliese  points  deserve  attention,  since  they  explain 
how  luine,  ertravaBated  into  the  perineum  and  scrotum,  readily 
makes  its  way  over  the  spermatic  cord  on  to  the  surface  of  the  ab- 
domen ;  but  from  this  it  cannot  travel  down  the  thigh,  on  account 
of  the  connection  of  the  faacia  with  Poupart's  ligament. 

„  Between  the  luvera  of  the  superficial  fascia  on 

Blooi>-tbs««l9  the  groin  and  upper  part  of  the  thigli,  are  several 
AVD  Ltmpkatic  lymphatic  glands  and  small  blood-vessels  (fig.  69 ). 
^'*-*'''"*-  The  glands  are  named,  according  to  their  situation, 

inguinal  or  femoral.  The  inguinal,  from  three  to  four  in  number, 
are  often  small,  and  escape  observation.  They  are  of  an  oval  form, 
with  their  long  axis  corresponding  to  the  line  of  the  crural  arch 
(represented  by  the  dark  line  in  fig.  69).  They  receive  the  super- 
ficial lymphatics  from  the  lower  part  of  the  wall  of  the  abdomen, 
from  the  scrotum,  penis,  perineum,  anus,  and  gluteal  region,  and 
are  therefore  generally  aSected  in  venereal  disease.  The  lymph- 
atics from  the  upper  part  of  the  abdominal  parietes  terminate  in 
the  lumljar  glands. 

The  anperficial  arteries  in  the  neighlx>urhood  arise  from  the 
femoral.  One,  the  superficial  epigastric^  ascends  over  Poupart's 
ligament  and  ramifies  over  the  lower  part  of  the  abdomen,  as  high 
as  the  umbilicus*,  inosculating  with  the  deep  epigastric  artery  ; 
another,  the  superficial  extei-iial  pudic,  crosses  the  spermatic 
cord,  and  is  distributed  to  the  ekin  of  the  penis  and  scrotum  ;  a 
third,  the  superficial  clrcwmfiexa  illiy  ramifies  towards  the  spine 
of  the  ilium.  These  subcutaneous  arteries,  the  pudic  esjjecially, 
often  occasion  a  free  haemorrhage  in  the  oijeration  for  strangulated 
hernia. 

A  A   2 
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The  corresponding  veins  join  the  saphena  vein  of  the  thio;b. 
Under  ordinary  circumstances  they  do  not  appear  in  the  living 
subject ;  but  wlien  any  obstruction  occurs  in  the  inferior  veua 
cava,  they  l>ecome  enlarged  and  tortuous,  and  constitute  the  chief 
channels  through  which  the  blood  would  be  returned  from  the 
lower  limbs.* 

CfTAN-Bors  The  skin  of  the  abdomen  is  suppliertl  with  nerves 

KwtTss.  after   the   same   plan   aa   the   chest :  namely,  by 

latoral  and  anterior  branches  derived  from  the  five  or  aix  lower 
intercostal  nerves,  as  follows : — 

a.  The  lateral  cutanmits  nervea  come  out  between  the  digita- 
tions  of  the  external  oblique  muflcle,  iu  com|>aiiy  with  small 
arteries,  and  divide  into  anterior  and  posterior  branches;  the 
anterior  supply  the  skin  as  far  as  the  rectus ;  the  posterior,  the 
skin  over  the  latissimus  dorsi.  The  lateral  branch  of  the  twelfth 
dorsal  nerve  is  larger  than  the  others,,  and  passes  over  the  crest 
of  the  ilium  to  the  skin  of  the  buttock,  without  dividing  like 
the  othei'  nerves.  Tlie  corresponding  branch  of  the  first  lumbar 
has  a  similar  distribution. 

6.  The  anterior  cutaneous  nervea  emerge  with  small  arteries 
through  the  sheath  of  the  rectus.  They  are  not  only  smaller 
than  the  lateral  nerves,  but  their  number  and  place  of  eiit  is  less 
regular.  That  which  comes  through  the  eitenial  abdominal  rinj 
{ilio-ing^uinal),  as  well  as  that  which  comes  through  the  wall 
the  abdomen  just  above  it  (the  hypogctetric  branch  of  the  ■ilit)- 
kypofjastric),  are  derived  from  the  first  lumbar  ner\-e.  These 
however,  are  but  repetitions  of  the  others,  and  supply  the  skin  of 
the  groin  and  scrotum  in  the  male,  and  the  labium  pudendi  in  the 
female. 

A  small  nerve — namely,  the  genital  branch  of  the  genito-crural 
— comes  through  the  external  ring.  It  lies  behind  the  cord  close 
to  the  outer  pillar. 

DissKCTioM.  The  deep  layer  of  the  superficial  fascia  should 

now  be  removed  from  the  external  oblique,  by  commencing  at  the 

*  A  eaat  in  illoatj&tioa  of  this  ia  preierrod  in  Lhe  Muaanni  of  St.  B&itliolome 
Uoapital. 
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fleshy  portion  of  the  muscle,  and  working  in  the  course  of  its  fibres. 
Care  must  be  taken  not  to  remove  any  of  its  aponeurosis,  which 
is  very  iMn.  The  digitations  of  this  muscle  with  the  serratus 
magnus  and  latissimus  dorsi  must  also  be  made  out. 

MuBCLHorTHa        The  abdominal  muscles,  three  on  each  side, 
Abdouxal  are  arranged  in  strata,  named,  after  the  direction 

^"^  of    their  fibres,   the  external    oblique,   internal 

oblique,  and  transversalis.  They  terminate  in  front  in  strong 
aponeuroses,  arranged  so  as  to  form  a  sheath  for  a  broad  muscle, 
called  the  rectus,  which  extends  perpendicularly  on  each  side  the 
linea  alba  from  the  sternum  to  the  pubes. 

ExTBBNAL  Ob-  This  muscle  arises  from  the  eight  or  nine  lower 

LMtiB.  rii)8j  by  as  many  pointed  bundles,  called  digita- 

tions. The  upper  five  of  these  interdigitate  with  similar  bundles 
of  the  serratus  magnus ;  the  three  lower  correspond  in  like  manner 
with  the  origin  of  the  latissimus  dorsi ;  but  they  cannot  be  seen 
unless  the  body  be  turned  on  the  side.  The  upper  part  of  this 
muscle  descends  obliquely  forwards,  and  terminates  in  the  apo- 
neurosis of  the  abdomen ;  the  lower  proceeds  almost  perpendicu- 
larly from  the  last  ribs,  and  is  inserted  into  the  outer  lip  of 
more  than  the  anterior  half  of  the  crest  of  the  ilium.* 

The  aponeurosis  of  the  external  oblique  increases  in  strength, 
breadth,  and  thickness,  as  it  approaches  the  lower  margin  of  the 
abdomen,  this  being  the  situation  where  the  greater  pressure  of 
the  viscera  requires  the  most  effective  support.  Its  tendinous 
fibres  take  the  same  direction  as  the  muscle,  and  form  by  their 
decussation  in  the  middle  line  the  linea  aiba^  which  extends  from 
the  ensiform  cartilage  to  the  pubes. 

Foupabt's  Along  the  line  of  junction   of  the  abdomen 

LioAicKHT  OB  ^tih  the  thigh,  the  aponeurosis  extends  from  the 

"''*"'  anterior  superior  spine  of  the  ilium  to  the  spine 

of  the  pubes,  and  forms  an  arch  over  the  intermediate  bony  exca- 
vation (p.  358).     This,  which  is  termed  the  crural  arch,  or  more 

*  From  its  poeition  and  the  direction  of  its  fibres,  it  is  manirest  that  the  ex- 
ternal oblique  represents,  in  the  abdomen,  the  external  intercostal  muscles  of  the 
chest. 
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commonly  Poiiparfa  ligament,'  transmits   the   great  vessels  of 
the  thigh,  with  muscles  and  nerves. 

This  ligament,  when  not  separated  from  its  fascial  connections, 
does  not  run  straight  from  the  spine  of  the  ilium  to  that  of 
the  pubes,  but  is  slightly  curved,  with  its  convexity  towards  the 
thigh.  Above,  and  somewhat  to  the  outer  side  of  the  spine 
of  the  pubes,  is  situated  an  opening  in  the   aponeurosis,  called 

Fio.  70. 


1.  Kxtcmal     abdominal 

ring. 
S.  Oimbenutl'i  ligwaent. 
t.  FMrpwt'tllgtuiMtttiar 

outer  pilUr  uf  Uie 

dug- 


4.  Interna]  pUtar  of  fbt 

riug. 

5.  Pnaition  of  th«  iiit«r- 

oal  ring,  In  dotlal 
outUoe. 


miOBUi  OF  PiiCP^BTS   UOAMKNT,   OF  THE  APOXnmOBIS  Of  TUB   BXT  BBNjU.  OBLiaUB, 
AND  or  THII  KXTBSlfAL  ABOOKIRAI.   KINO. 

the  external  ahdovainal  ring.  In  the  male  it  is  a  triangular 
opening  about  an  inch  long,  with  its  baae  at  the  pubes,  and  will 
admit  the  passage  of  a  finger ;  it  transmits  the  spermatic  cord. 
In  the  female  it  is  smaller  and  transmits  the  round  ligament  of 
the  uteruB.     It  is  bounded  by  the  free  margins  of  the  aponeiurosis 

*  This  wfta  fint  dncribed  by  Fallopias,  an  Italian  anBtomirt,  io  hia  'ObMrra- 
tiooM  Anatomies,'  published  in  1£61.  It  was  sabgeqmsutlj  daacribed  bj  Poupart 
in  1705.  in  the  'M6m.  de  I'Acad.  de  Paris/  aad  i»  now  commonljr  called  'Poupart 'a 
ligament,' 
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wliich  are  termed  its  columns  or  pillars.  The  inner  pillar  (No.  4 
in  the  diagram)  is  thin,  and  is  attached  to  the  front  of  the  pubes, 
decussating  with  its  fellow  of  the  opposite  side  in  front  of  the 
symphysK.  Tfie  outer  piUar  is  thicker  and  stronger,  and  has  three 
attachments ;  one,  into  the  spine  of  the  pubes — Pouparfa  ligament 
(No.  3)Vanotherj  for  nearly  an  inch  along  the  linea  ilio-pectinea — 
Gimbemafs  Zi^ameni  (No.  2);  the  third— or  triangvXar  ligament 
— consists  of  a  few  fibres  which  pass  obliquely  upwards  and  inwards 
beneath  the  inner  pillar  as  far  as  the  linea  alba,  where  they  are 
continuous  with  the  aponeurosis  of  the  opposite  side.  At  the  lower 
part  of  the  aponeurosis  of  the  external  oblique,  there  are  some 
arched  fibres  called  interooiiwniTia/r  hands,  which  are  strongest  above 
the  external  ring.  Their  use  is  to  strengthen  the  opening  and 
prevent  the  ring  from  enlarging. 

Attached  to  the  pillars  of  the  external  ring  is  a  thin  fascia, 
the  intercolumnar  or  spermatic  fascia,  which  is  prolonged  over 
the  spermatic  cord  and  testis,  and  thus  forms  one  of-  the  coverings 
of  that  organ. 

The  spermatic  cord  in  its  passage  througlt  the  ring  rests  upon 
the  external  pillar. 

The  external  oblique  should  now  be  detached 
from  the  ribs  and  the  crest  of  the  ilium,  and 
turned  forwards  as  &r  as  this  can  be  done  without  injuring  its 
aponeurosis  or  the  crural  arch.  The  second  muscular  stratum 
will  thus  be  exposed  and  recognised  by  the  difference  in  the  direc- 
tion of  its  fibres,  which  run  upwards  and  inwards. 

iRTEBNiiL  This  muscle  arises  by  fleshy  fibres  from  the 

Obuqot,  outer  half  of  Poupart's  ligament,  from  the  anterior 

two-thirds  of  the  middle  lip  of  the  creet  of  the  ilium,  and  from 
the  fascia  luraborum.*  The  fibres  ascend  obliquely  and  are 
inserted  as  follows: — the  posteriiwr,  into  the  cartilages  of  the  three 
or  foiu*  lower  ribs ;  the  middle,  into  the  abdominal  aponeurosis ; 
and  the  anterior  (which  arise  from  Poupart's  ligament)  arch  in- 
wards over  the  spermatic  cord,  and  descend  somewhat  to  be  in- 

*  The  internal  obliqae  represents,  in  the  abdomen,  the  internal  intercostal  mnsclee 
oi  the  thorax. 
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Berted,  in  common  with  the  tendon  of  the  transverealiB  muscle 
into  the  pubes  and  for  a  short  distance  into  the  linea  ilio-pectiuea, 
immediately  behind  the  external  rin^. 

The  aponeurosis  of  the  internal  oblique  is  the  broad  expanded 
tendinous  tissue  into  which  the  muscle  is  anteriorly  attached.  It 
extends  from  the  chest  to  the  pelvis,  and  its  filires  run  in  the  same 
direction  as  the  muscle.  At  the  outer  border  of  the  rectus  it  splitti 
into  two  layers :  an  anterior,  which  passes  in  front  of  the  rectus 
in  conjunction  with  the  aponeurosis  of  the  external  oblique ;  and 

Fiu.  71. 
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a  posterior,  which,  in  common  with  the  aponeurosis  of  the 
t ransversalis,  passes  behind  the  rectus.  The  two  layers  thus 
form  a  sheath  for  the  rectus,  which,  except  at  the  lower  fourth 
behind,  is  complete.  Midway  between  the  umbilicus  and  the  pubes, 
the  aponeuroses  of  all  the  three  muscles  pass  in  front  of  the  rectus, 
80  that  posteriorly  in  this  situation  it  has  no  sheath.  The  lower 
free  border  of  the  posterior  part  of  the  sheath*  marks  the  situation 
where  the  deep  epigastric  artery  enters  the  sulistance  of  the  rectus. 

*  Sumotimcs  callod  Uio  '  saiuiluaar  Md  of  Dougloa.' 
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Crkkastbb  The  cremaster  is  a  thin  pale  muscle,  or  the 

MnacLB.  reverse,  according  to  the  condition  of  the  subject. 

It  is  best  to  regard  it  as  a  detachment  of  the  lowest  fibres  of 
the  internal  oblique,  which,  proceeding  from  Poupart's  ligament, 
descend  in  front  of  the  spermAtic  cord,  and  then  arch  up  again 
to  the  spine  and  crest  of  the  pnbes,  forming  loops  of  different 
lengths ;  some  reaching  only  as  low  as  the  external  ring,  others 
lower  still,  whilst  the  lowest  spread  out  over  the  tunica  vaginalis 
of  the  testis.  The  muscular  fibres  are  frayed  out,  being  connected 
by  loose  cellular  tissue,  and  form  a  covering  for  the  testis,  called 
t\xQ  crefmaateric  fcuda.  This  muscle  is  absent  in  the  female.  Its 
nerve  comes  from  the  genital  branch  of  the  genito-crural,  and  its 
artery  {cremaateric)  from  the  deep  epigastric. 

T»  The  internal  oblique   should  now  be  detached 

from  the  ribs  and  the  crest  of  the  ilium,  and  turned 
forwards,  without  disturbing  that  portion  of  it  connected  with  the 
crural  arch.  To  avoid  cutting  away  any  part  of  the  transversalis 
in  reflecting  the  internal  oblique,  dissect  near  the  crest  of  the  ilium, 
and  search  for  an  artery  which  runs  between  these  muscles  and 
may  be  followed  as  a  guide.  This  artery,  called  the  deep  circum,' 
Hexa  ilii,  is  a  branch  of  the  external  iliac,  and  supplies  the  abdo- 
minal muscles.  Beneath  the  internal  oblique  the  continuations  of 
the  intercostal  nerves  and  vessels  are  brought  into  view.  These 
should  be  preserved. 

Thansvkbsaus         This  muscle   arises  from  the  outer  third  of 
Abdominis.  Poupart's  ligament,  from  the  anterior  two-thirds 

of  the  crest  of  the  ilium,  from  a  strong  fascia  attached  to  the 
transverse  processes  of  the  lumbar  vertebrse,  and,  lastly,  from  the 
inner  surfaces  of  the  six  or  seven  lower  costal  cartilages,  by  digita- 
tions  which  correspond  with  those  of  the  diaphragm.  From  this 
origin  the  fibres  pass  horizontally  forwards  and  terminate  an- 
teriorly in  a  broad  aponeurosis.  Some  of  its  fibres  arch  down- 
wards, and  are  inserted  with  some  fibres  of  the  internal  oblique  by 
means  of  a  conjoined  tendon  into  the  pubes. 

The  aponeurosis  into  which  the  fibres  are  inserted  is  broader 
below  than  above,  and  forms  part  of  the  posterior  sheath  of  the 
rectus,  excepting  in  the  lower  fourth,  where  it  passes  entirely  in  front. 
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RucTos  This  long  muscle  is  situated  vertically  in  front 

ABPoxnns.  ^f  ^^^  abdomen,  nnd  is  enclosed  in  a  slieatli  formed 

by  the  aponeuroses  of  the  lateral  muscles  of  the  abdomen.  To 
expose  it,  therefore,  slit  up  the  middle  of  the  sheath,  and  reflect 
the  two  halv^es.  It  ar/Vs  bv  two  tendons,  the  inner  antl  smaller 
of  which  is  attached  to  the  symphysis,  the  oxtier  to  the  crest  of 
the  pubes,  As  the  fibres  pass  up,  the  muscle  becomes  broader  and 
thinner,  and  is  inserted  into  the  fifth,  sixth,  and  seventh  costal 
cartilages.  Notice  the  tendinous  intersections  across  the  muscle 
called  lineoB  transversa,  which'  are  incomplete  repetitions  of  the 
ribs  in  the  wall  of  the  abdomen.*  Their  number  varies  from 
three  to  five,  but  there  are  always  more  above  tiran  below  the 
umbilicus.  These  tendinous  intersections  adhere  closely  to  the 
pjg_  -2.  nheath  in  front,  but  not 

behind  j  consequently, 
pus  formed  between  the 
front  of  the  rectus  and 
its  sbeatli  would  be  con- 
fined by  two  intersec- 
tions ;  not  80  on  the 
back  of  the  muscle, 
where  pus  might  travel 
down  the  entire  length 
of  it. 

The  sheath  of  the 
rectus  consists  in  front 
of  the  aponeurosis  of 
the  external  oblique, 
and  half  the  thickness 
of  that  of  the  internal 
oblique ;  while  the  back  of  the  sheath  comprises  the  aponeurosis 
of  the  transversalis,  and  half  that  of  the  internal  oblique  (fig.  71). 
This,  however,  applies  only  to  the  upper  three-fourths  of  the 
muscle ;  the  lower  fourth  has  no  sheath  behind,  since  all  the 
aponeuroses  pass  in  front  of  it. 

*  Some  animal* — e.g.  th*  crocodile— have  booj  Abdoninat  ribn. 
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p^^^  This  small  triangular  muscle  is  situated  near 

the  puhes,  close  to  the  linea  alba,  and  has  a 
sheath  of  its  own.  It  cmsea  from  the  upper  part  of  the  pubes  in 
front  of  the  rectus,  and  terminates  in  the  linea  alba  about  mid- 
way between  the  pubes  and  the  umbilicus.  It  is  often  absent  on 
one  or  even  both  sides. 

Lmea  alba. — The  aponeuroses  of  the  abdominal  muscles  decus- 
sate along  the  middle  line  and  form  a  white  fibrous  band,  extending 
from  the  ensiform  cartili^e  to  the  pubes.  This  is  the  linea  alba: 
it  is  the  fibrous  continuation  of  the  sternum  and  is  broader  above 
than  below.     A  little  lower  than  the  middle  is  the  umbilicus. 

The  linea  alba,  being  the  thinnest  part  of  the  abdomen,  and 
free  from  lai^  blood-vessels,  is  chosen  as  a  safe  line  for  tapping  in 
dropsy,  for  puncturing  the  bladder  in  retention  of  urine,  and  for 
ovariotomy. 

Lmece  aemUunares. — These  are  the  two  slightly  curved  lines, 
on  the  front  of  the  abdomen,  corresponding  with  the  outer  margins 
of  the  two  recti  muscles.  They  are  formed  by  the  jimction  of  the 
aponeuroses  of  the  lateral  muscles. 

The  abdominal  muscles  serve  many,  important  purposes: — 
FuwcnoNs  OF  1st.  In  tranquil  expiration  they  push  the  dia- 

THB  Abdominai.       phragm  upwards  by  gentle  pressure  on  the  abdo- 
MuscxBs.  minal  viscera. 

In  forcible  expiration  the  same  process  takes  place,  but  with 
greater  energy.  This  is  variously  exemplified  in  coughing, 
sneezing,  and  laughing. 

2nd.  In  vomiting,  the  diaphragm  being  fixed*  by  the  closure 
of  the  glottis,  the  abdominal  muscles  contract,  and  assist  the  sto- 
mach to  expel  its  contents. 

.3rd.  In  conjunction  with  the  contracted  diaphragm,  they 
assist  the  muscular  walls  of  the  bladder  and  rectum  in  the  expul- 
sion of  urine  and  feeces,  and  the  action  of  the  uterus  in  partu- 
rition. They  exercise  a  gentle  pressure  and  support  on  the 
abdominal  viscera,  and  shield  them  from  injury  by  strongly  con- 
tracting when  a  blow  is  anticipated. 

*  By  th«  term  '  fixed,'  it  is  meant  that  the  diaphragm  forms  a  resisting  surface. 
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4th.  They  are  movers  of  the  trunk  in  various  ways.  For 
example,  tlie  right  external  oblique  acting  with  the  left  internal 
oblique  will  rotate  the  chest  towards  the  left  side,  as  in  mowing, 
and  vice  versa. 

The  rectus  is  chiefly  concerned  in  raising  the  body  from  the 
horizontal  position,  as  anyone  may  ascertain  by  placing  his  hand 
on  the  abdomen  while  rising  from  the  grounfl. 

By  dividing  the  rectus  transversely  near  the 
umbilicus,  and  raising  it  from  its  position,  we 
have  a  complete  view  of  the  manner  in  which  the  sheath  is 
formed ;  we  observe,  too,  that  tliis  is  absent  behind  the  lower  fourth 
of  the  muscle.  Ramifying  in  the  substance  of  the  muscle  is  a 
large  artery,  called  the  deep  epigastric,  a  branch  of  the  external 
iliac;  also  the  continuation  of  the  internal  mammary,  which  de- 
scends from  the  sultclavian. 

Nkbtbs  or  tub  These  nerves  are  the  continuations  of  thesis  lower 

Abdominal  Wall,  intercostal  nervcR,  and  of  the  first  lumbar.  They 
have  the  same  general  course  and  distribution.  They  run  forwards 
under  the  costal  cartilages  between  the  internal  oblique  and  trans- 
versalis  towards  the  rectus.  They  furnish  brandies  to  the  ab- 
dominal muscles,  and  each  gives  off  its  lateral  and  anterior  cu- 
taneous branches,  described  p.  15CL 

The  transversalis  muscle  must  now  be  reflected 
with  the  rectus  by  incisions  similar  to  those  for 
the  reflection  of  the  aponeurosis  of  the  external  oblique.  The 
parts  must  be  distiu-bed  as  little  as  possible,  so  that  the  bearing 
of  the  transversalis  fascia  in  reference  to  the  anatomy  of  the  parts 
concerned  in  hernia  may  be  thoroughly  examined. 


I>UaXCTION. 


DISSECTION  OF  THE   PARTS  CONCERNED  IN   INGUINAL   HERNIA. 


Famha  Tbax»-  "^his  fascia  is  so  called  because  it  lies  in  contact 

rsMALia.  ^tb    the  posterior   surface  of    the  transversalis 

muscle.     It  is  comparatively  thin,  superiorly,  where  it  is  conti- 
nuous with  the  fascia  on  the  under  surface  of  the   diaphragm. 
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laferiorly,  it  is  attached  to  tiie  crest  of  the  ilium  and  to  Poupart's 
ligament,  where  it  becomes  continuous  with  the  fascia  covering  the 
iliacus  intemus  (fascia  iliaca).  About  the  middle  of  Poupart's 
ligament  it  sends  a  funnel-shaped  prolongation  downwards  into 
the  thigh,  forming  the  anterior  part  of  the  sheath  of  the  femoral 
vessels.  Its  inner  border  is  connected  with  the  margin  of  the 
rectus,  to  the  lower  margin  of  the  conjoined  tendon,  and  also 
to  the  pubes.    This  fascia  is  strongest  just  behind  the  external 

Fio.  78. 
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DIAOBAK  OF  THB  VASCIA  TBAHSVKBaAUS  SEEK   FBOM   THE  FBONT.  • 

abdominal  ring,  and,  but  for  it  and  the  conjoined  tendon,  there 
would  be  a  direct  opening  into  the  abdominal  cavity  through 
the  external  ring.  The  outer  half  of  the  fascia  is  very  firmly 
connected  to  Poupart's  ligament  and  to  the  fascia  iliaca;  but 
the  inner  half  is  loosely  connected  with  the  crural  arch,  and  passes 
down  under  it,  as  before  stated,  over  the  femoral  vessels  into  the 
thigh,  and  forms  the  front  of  what  is  termed  the  femoral  sheath. 

Imtbbkai.  Ab-  "        The  opening  in  the  fascia  transversalis  through 
DotaNALRnra.         which   the   spermatic   cord   passes  is  called    the 
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inteiTial  ahdominal  ring  (or  the  inner  aperture  of  the  ingtiinal 
canal).  It  corresponds  to  a  point  midway  between  the  ant.erior 
suptTior  Hpine  of  the  ilium  and  the  spine  of  the  pubes,  and  about 
two-thirds  of  an  inch  above  the  crural  arch.  It  is  oval  with  the 
long  diameter  nearly  vertical;  its  margin  is  well  defined  on  the 
inner,  but  not  on  the  outer  eide^  and  from  its  border  is  continued 
forwariis  a  funnel-shaped  prolongation  over  the  spennatic  cord, 
which  passes  through  the  ring.  This  covering,  thin  and  delicate, 
is  termed  the  infundihuUfonri  fascia.  (This  is  not  seen  in  the 
diagram.)  Close  by  the  inner  border  of  the  internal  ring,  the  deep 
epigastric  artery  ascends  to  enter  the  substance  of  the  rectus. 

To  see  that  part  of  the  jieritoneiim  concerned 
in  inguinal  hernia,  the  fascia  transversalis  must 
be  removed  by  incisions  similar  to  those  recommended  before. 
The  fascia  is  easily  separable  from  the  peritoneum  which  is  situ- 
ated immediately  behind  it.  The  peritoneum  at  the  inner  ring 
presents  a  well-marked  depression,  which  varies,  however,  consi- 
derably: in  some  being  scarcely  visible;  in  others,  being  continue*! 
downwards  into  the  inguinal  canal,  in  the  form  of  a  pouch.  In 
some  instances,  a  communication  is  found  between  the  general 
cavity  of  the  peritoneum  and  the  tunica  vaginalis  testis. 

IxocwAL  Having   examined   the  several   strata  through 

Cakju-.  which  the  spermatic  cord  passes,  replace  them  in 

their  natural  position,  and  examine  the  inguinal  canal  as  a  whole. 
Its  direction  is  obliquely  downwards  and  inwards.  Its  length  in  a 
well-formed  adult  male  is  from  one  and  a  half  to  two  inches.  It 
is  boimded  in  frmit  by  the  aponeurosis  of  the  external  oblique^ 
and  externally  by  a  small  portion  of  the  internal  oblique;  behind, 
by  the  fascia  transversalis  and  the  conjoined  tendon  of  the 
internal  oblique  and  transversalis;  above,hj  the  lower  fleshy  fibres 
of  the  internal  oblique  and  transversalis;  beloWf  by  the  crural 
arch. 

From  a  surgical  point  of  view  this  is  one  of  the 
most  important  arteries  in  the  body.  It  arises 
from  the  external  iliac,  just  before  this  vessel 
passes  under  the  crural  arch.     It  ascends  inwards 
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between  the  fascia  transversalis  and  the  peritoneum,  forms  a  gentle 
curve  on  the  inner  side  of  the  internal  abdominal  ring,  and  conse- 
quently on  the  inner  side  of  the  spermatic  cord,  and  then  enters 
the  rectus  muscle  below  the  edge  of  the  sheath. 

The  artery  runs  in  the  substance  of  the  rectus  parallel  with  the 
linea  alba,  and  is  accompanied  by  two  veins,  of  which  the  larger  is 
on  its  inner  side.  They  terminate  by  a  single  truitk  in  the  iliac 
vein. 

Bbanckbsof  The  ptthic  is  the  most  important  branch.     It 

(■HB  Dbbf  £pi-  runs  inwards,  behind  the  crural  arch,  towards  the 
GASTBic.  pubes,  behind  which  it  anastomoses  with  the  pubic 

branch  of  the  obturator.  Sometimes  the  obturator  artery  is  absent, 
in  which  case  the  pubic  branch  of  the  epigastric  enlarges  and  takes 
the  place  of  the  absent  vessel.  It  derives  its  chidf  practical  in- 
terest from  the  fact  that  it  is  liable  to  be  wounded  in  dividing  the 
stricture  in  femoral  hernia.*  But  its  size  varies  in  different  sub* 
jects,  and  is  sometimes  so  small  as  to  escape  observation.  The 
second  branch  is  the  cremasteric.  It  supplies  the  coverings  of  the 
cord,  but  chiefly  the  cremaster  musdle.  After  giving  off  other 
unnamed  Tntiscular  branches  the  main  trunk  terminates  in  the 
rectus  by  inosculations  with  the  internal  mammary. 

DkkpCihccm-  The  deep  circumfle:[a  ilii  artery  is  a  branch  of 

flbxaIui.  the  external  iliac, just  above  the  crural  arch;  it 

runs  upwards  and  outwards  parallel  with  Poupart's  ligament,  and 
at  the  middle  of  the  crest  of  the  ilium  pierces  the  transversalis 
muscle,  and,  running  in  the  same  direction,  lies  between  the 
transversalis  and  internal  oblique.  It  anastomoses  with  the  ilio- 
lumbar artery,  and  sends  small  muscular  branches,  which  run 
upwards,  and  communicate  with  the  epigastric  and  the  lumbar 
arteries. 

The  circumflex  iliac  vein  crosses  the  external  iliac  artery  and 
opens  into  the  external  iliac  vein. 

Such  is  an  outline  of  the  anatomy  of  the  parts  concerned  in 

*  There  is  a  preparation  (No.  S3,  Ser.  1 7)  in  the  Museum  of  St.  Bartholomew's 
Hospital  quite  to  the  point.  The  patient  had  profuse  haemorrhage,  which  com- 
menced fire  hours  after  the  operation.    He  died  from  peritonitis. 
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inguiual  hernia.  The  des*criptioii  applies  equally  to  the  female» 
provided  the  round  ligament  be  substituted  for  the  spermatic 
cold.  The  inguinal  canal  is  proportionately  smaller,  and  there 
is  no  cremaster, 

Practical  The  testis  orig^ually  formed  in  the  loins  passes, 

AfpucATio.v.  ^i^^j^j^  ^.j^g  eighth  month  of  foetal  life,  from  the 

abdomen  into  the  scrotum,  through  an  oblique  canal  in  the  wall 
of  the  abdomen,  called  the  ingixinal  canal.  A  portion  of  peri- 
toneimi  is  pouched  out  before  the  dewoeuding  testis,  and  consti- 
tutes the  tunica  vaginalis  testis.  The  blood-vessels,  nerves,  and 
vas  deferens  pass  down  with  the  testis,  and  constitute  the  sper- 
matic cord.  The  inguinal  canal  runs  obliquely  through  the  abdo- 
minal wall,  that  it  may  the  better  resist  the  protrusion  of  intestine. 

The  w.iU  of  the  abdomen,  as  previously  stated,  is  composed  of 
various  strata,  and  the  testis  and  cord  in  their  passage  through 
^ach  stratum  derive  from  each  a  covering  similar  in  structure  to 
the  stratum  itself.  Of  these  strata  there  are  three:  the  first, 
proceeding  fiom  within  outwards,  is  \he  faacial  stratum  derived 
from  the  fascia  transversalis ;  the  second  is  the  viuecular  stratum 
(cremasteric)  from  the  internal  oblique  and  transversalis  muscles; 
the  third  is  the  aponeurotic  stratinn  from  the  external  oblique. 

The  passage  of  the  testis  through  the  lower  part  o(  the  ab- 
domin.al  parietes  (inguinal  canal)  occasions,  at  this  part  of  the 
belly,  a  natural  weakness  which,  associated  with  other  conditions, 
favours  the  protrusion  of  intestine  in  this  situation. 

A  protrusion  of  intestine  through  any  part  of  the  inguinal  canal 
is  called  an  inguinal  hernia. 

Obu<jit«  The  most  common  form  of  inguinal  hernia  is 

iMorwAL  Hkbxia.  that  in  which  a  portion  of  intestine  protrudes 
first  through  the  internal  ring,  then,  traversing  the  inguinal 
canal,  emerges  through  the  external  ring,  and  thence  may  descend 
into  the  scrotuoL.  This  variety  is  called  an  ohliqut  inguinal 
henii-a.*     If   the   intestine  stops  within  the  inguinal  canal,   it 

*  A  hernia  U  HinetiiiiM  called  ert«rnal  or  inUntal,  according  to  tbo  relation 
of  tbe  pritnuiioD  to  the  d««p  epigaatric  arUirjr:  tbu»,  u  obliqnn  iogninul  hercitii  which 
flrtt  protrndea  through  the  inner  ring  la  called  an  external  A«r»«a,  and  nice  vertA, 
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is  called  an  incompleU  inguinal  hernia ;  if,  however,  the  pro- 
trusion has  emerged  throagh  the  external  ring,  it  is  called  a  com- 
plex inguinal  Jiemia ;  and,  lastly,  if  it  descends  into  the  scrotum, 
it  is  called  a  scrotal  hernia. 

Dmacr  ixam-  The  intestine,  however,  does  not  always  escape 
HAL  HxBKiA.  through  the  internal  ring.    Sometimes  it  protrudes 

intemal  to  the  deep  epigastric  artery  through  a  triangular  weak 
place,  hoimded  on  the  inner  side  by  the  rectus,  on  the  outer  side 
by  the  deep  epigastric  artery,  and  below  by  Poupart's  ligament. 
This  space*  is  relatively  weak,  having  in  front  of  it  only  the  fascia 
transversalis  and  the  conjoined  tendon  of  the  intemal  oblique  and 
transversalis  ;  moreover,  it  is  situated  immediately  behind  the  ex- 
ternal abdominal  ring.  A  portion  of  intestine  protruding  through 
this  triangle  comes  directly  forwards  through  the  external  ring,  and 
the  hernia  is  then  called  a  c^ect  inguinal  hernia. 

CoTSBiHos  or  ^  com/plete  oblique  inguinal  hernia,  passing  as 

AN  Obuqub  Im-  it  does  through  the  same  structures  as  the  testis 
ouiKAL  Hebnia.  (JJ(J  Jjj  fcgtal  lifc,  rcccives  the  same  coverings  as 
that  gland ;  they  are : — 

1.  The  skin  and  the  auperfcial  fascia. 

2.  The  iiUercolunmar  fascia,  derived  firom  the  external  oblique. 

3.  The  crenMster  derived  from  the  intemal  obUque  and  transA'er8aliB.t 

4.  The  infmidibuUform  fascia,  derived  from  the  fascia  transversalis. 

5.  The  subperitoneal  fat,  and  the  perit<meum  which  constitutes  the 
sac. 

An  incoTnpUie  oblique  inguinal  hernia  is  covered  by — 

1.  The  skin  and  superficial  fascia. 

2.  The  aponeurosis  of  the  eaetemal  oblique. 

3.  The  cremaster. 

4.  The  infundibuliform  fascia. 

5.  The  suhperitonealfat  and  the  peritoneum. 

CoTKBiNQs  OF  A  ^  divect  iuguiual  hernia  protrudes  immediately 
DiBicr  iMQinifAL  on  the  inner  side  of  the  epigastric  artery  through 
^"•"^  the  external  ring ;  and  its  course  forwards  is  mainly 

*  SometiiDefl  called  Heaselbach's  triangle, 
f  The  cremaeter  mascle  is  absent  in  ttie  female. 
B  B 
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prevented  by    the    resistance    of  the    conjoined  tendon.*     This 
hernia  is  covered  by — 

1.  The  akin  and  superficicd  fascia. 

2.  Tlie  intercolumiiar  fascia. 

3.  The  CBnjoined  tendon  of  the  internal  oblique  and!  traoBversalifl. 

4.  The  faecia  transversaiis. 

5.  The  tubpfritoneal  fat  and  the  peritoneum. 

In  almost  all  cases,  the  immediate  investment  of  the  intestine 
is  the  parietal  layer  of  the  pf*ritoneura.  Thia  constitutes  the  sac 
of  the  hernia.  The  opening  of  the  sac,  communicating  with  the 
abdomen,  is   called  its   moutk ;    then  comes   the    narrow,   con- 

Fio.  74. 


TAsmrai  or  co}raBinTA.L  ntoinifaL  imaam,  covitimynan  wos  earn  vfrwct  ik  tbm 

DSTBLOrmHT     OF     THS     SFBajtATIC     FORnOH    OF    TUB    TtrmCA     TAOIMAUS,        tlMM 
KUaOWS  XAHK  TKB   PBOTBU8I0M. 

1.  HmJa  til  Uw  tonio*  raglnalb  tMti*.  9.  InfmntUe  bcmia. 

S.  Hernia  iu  Km  fonlooUr  portion  ot  tb«  tanto  4.  EncTsted  tteniik. 

Taginalii. 

stricted  portion,  or  ix^ck ;  and  lastly,  the  body^  or  expanded  part 
of  the  sac 

CoxaurrTAL  Owing  to  the  comparatively  late  descent  of  the 

Hsaxi^  testis  in   foetal   life,  it  frequently  happens  that 

either  no  closure,  or  only  a  partial  closure,  takes  place  in  the  vaginal 
portion  of  the  tunica  vaginalis.  Under  these  conditions,  when  a 
protrusion  takes  place,  the  intestine  does  not  push  forwards  a  sac 
derived  firom  the  parietal  layer  of  the  peritoneimi,  but  it  lies  in  a 

*  In  oar  exp«rieace  the  weakneM  of  the  eor\joined  tendoa  ii,  anatomiealij  speak- 
iog,  the  determinuig  caiue  of  iLit  form  of  hemia. 
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sac  formed  by  the  tunica  vagioalis,  which  still  communicates  with 
the  peritoneal  cavity.  These  hemise  are  always  oblique,  and  are 
termed  oongenitcU.*  There  are  four  varieties,  all  of  which  are  the 
result  of,  or  associated  with,  some  congenital  defect.  They  are  as 
follows : — 

1.  Hernia  in  the  Hmiea  vaginalis  testis. — This  oocnrs  when  a  protru- 
sion of  intestine  takes  place  through  the  narrow  oanal  which  persists 
between  the  general  cavity  of  the  peritoneum  and  the  tunica  vaginalis 
testis,  in  conseqnenoe  of  the  non-obliteration  of  the  original  communica- 
tion between  them.  In  this  case,  the  intestine  surrounds  the  testis,  and 
the  sac  is  formed  by  the  tunica  vaginalis  testis  (fig.  74.  1.). 

2.  Hernia  in  ihd/Mnicttlar  portion  of  the  tunica  vaginalis  occurs  when 
an  incomplete  closure  of  the  tunica  vaginalis  takes  place  immediately 
above  the  testis ;  the  canal  above  it  being  still  unclosed  and  communi- 
cating with  the  peritoneal  cavity.  The  sac  is  formed  by  tbe  original 
pouch  of  the  peritoneum  in  the  descent  of  tbe  testis,  altbougb  shut  off 
from  tbe  tunica  vaginalis  testis  by  a  tbin  septum  (fig.  2). 

3.  Infantile  hernia  is  rare,  and  occurs  wben  tbe  original  peritoneal 
canal  is  occluded  at  tbe  inner  ring,  so  that  the  tunica  vaginalis  testis 
reaches  up  as  high  as  the  canal,  or  even  as  &r  as  the  internal  ring.  The 
intestine  in  this  variety  protrudes  a  sac  through  the  inner  ring,  but  behind 
this  abnormal  extension  of  tbe  tunica  vaginalis ;  so  tbat  in  front  of  the 
bemia  there  are  three  layers  of  peritoneum  :  two  formed  by  tbe  tunica 
vaginalis,  tbe  third  by  the  sac  (^.  3). 

4.  Encysted  hernia  is  still  rarer  than  tbe  preceding,  and  may  occur 
in  those  cases  in  which  tbe  closing  septum  at  the  internal  ting  is  so  tbin 
that  an  advancing  hernia  pushes  before  it  tbis  thin  stratum  (which 
forms  its  sac)  as  a  diverticulum  into  an  unclosed  tunica  vaginalis  (fig.  4). 

PosmoM  OF  The  spermatic  cord  is  generally  situated  behind 

Spkematic  OasD.  ^jj^j  ^o  the  outer  side  of  a  hernial  sac.  In  some 
cases,  however,  the  hernia  separates  the  constituents  of  the  cord, 
so  that  one  or  other  of  these  comes  to  lie  in  front  of  the  protrusion. 

SgAx  OF  The  stricture  may  be  seated  either  at  the  ex- 

Stbictubb.  temal  ring,  the  internal  ring,  at  any  intermediate 

*  The  term  congenital  applied  to  this  form  of  hernia  is  apt  to  suggest  the  idea 
that  it  occurs  at  birth.  But  this  is  not  of  necessity  so.  Although  the  state  of  parts 
favourable  to  its  occurrence  exists  at  birth,  the  hernia  itself  may  not  take  place  till 
many  years  afterwards — in  fact,  at  any  period  of  life. 

B  B  2 
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part  between  these,  or  at  the  neck  of  the  sac.  Sometimes  there 
is  a  double  stricture,  one  at  the  external  ring,  the  other  at  the 
internal. 

As  stated,  the  stricture  may  he  caused  by  the  neck  of  the  sac, 
independently  of  the  parts  outside  it ;  for  the  peritoneum  may 
become  thickened  and  indurated,  and  sufficiently  unyielding  to 
strangulate  the  protruded  intestine.  The  strangulation  in  a  con- 
genital hernia  is  nearly  always  caused  by  the  neck  of  the  sac  itself. 

In  dividing  the  stricture,  the  surgeon  shoidd,  in  all  cases, 
adhere  to  the  golden  rule  laid  down  by  Sir  Astley  Cooper^namely, 
to  divide  it  directly  upwards.  In  this  direction,  there  is  the  least 
likelihood  of  wounding  the  deep  epigastric  artery. 

C1UMOE8  PRO-  Whoever  has  the  opportunity  of  dissecting  an 

prcKu  BT  AN  Old  old  hernia,  of  some  size,  will  observe  that  the 
AjfD  I.AnoK  obliqiuty  of  the  inguinal  canal  is  destroyed.     The 

constant  dragging  of  the  protruded  viscera  upon 
the  inner  margin  of  tlie  internal  ring  gradually  approxiraatei? 
the  internal  ring  to  the  eiternal,  so  that  at  lai>t  the  one  gets 
quite  behind  the  other,  and  there  is  a  direct  opening  into  the 
abdomen.  But  the  position  of  the  deep  epigastric  artery  with 
regard  to  the  sac  remains  unaltered.  It  is  still  on  the  imi>er  side 
of  the  neck  of  the  sac. 

In  herniiE  of  long  standing,  all  its  coverings  undergo  a  change. 
They  become  thickened  and  hypertrophied,  and  so  altered  from 
what  they  once  were  that  they  scarcely  look  like  the  same  parts. 


Disracnox. 


Expose  the  contents  of  the  abdomen,  by  an  in- 
cision from  the  engiform  cartilage  to  the  pubes  a 
little  to  the  left  side  of  the  linea  alba,  so  aa  to  preserve  a  ligament, 
liyamentHin  tereSt  which  passes  from  the  umbilicus  to  the  liver, 
and  also  a  cord,  the  urackits,  which  ascends  in  the  middle  line 
from  the  bladder  to  the  umbilicus ;  then  make  another  incision 
transversely  on  a  level  with  the  umbilicus,  and  turn  the  flape 
outwards. 

Behind  the  linea  alba,  the  peritoneiun  is  raised 
into  a  fold   by  a  tibrous  cord,  passing  from  the 
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bladder  to  the  umbilicud ;  tbis  is  the  urachuSf  which  in  foetal 
life  is  a  tube  connecting  the  bladder  with  the  allantoic.  On 
either  side  of  the  uracbus  are  two  other  folds  incloeing  cordi* 
which  ascend  obliquely  towards  the  umbilicus  :  the.sc  are  the  im- 
pervious remains  of  the  hypogastric  arteries. 

Take  now  a  surs'^ey  of  the  viscera  before  they  are  distiu-bed  from 
their  relative  posjitions. 

Wbatiibbh  Iq  ^he  right  bypochondrltim  the  lirer  is  seen 

ON  oFBsmo  THE  projectiog  more  or  less  below  the  cartilages  of  the 
AflnoM8».  j-^g^  j^^jj  ^,jg  fundus  of  the  gall-bladder  Ijelow  the 

edge  of  the  liver,  near  the  end  of  the  ninth  costal. cartilage.  In  the 
left  hypochondrium  is  seen  more  or  less  of  the  stomach  according 
to  its  distension.  Across  the  umbilical  region  extends  a  broad  fold 
of  the  peritoneum  containing  fat,  the  great  omentimi,  which 
descends  from  the  lower  curvature  of  the  fitoraach,  forming 
a  curtain  over  the  convolutions  of  the  small  intestine.  The 
breadth  of  this  fold  varies;  sometimes  being  so  shrunk  and 
crumpled  as  to  be  scarcely  visible.  The  lower  part  of  the  alxiomen 
and  part  of  the  pelvis  are  occupiexl  by  the  small  intestine.  The 
urinary  bladder  is  not  apparent,  unless  distended  sufficiently  to 
rise  out  of  the  pelvis.  In  the  right  iliac  fossa  is  'tbe  caput  eoli, 
the  commencement  of  the  large  intestine  ;  but  the  ascending  part 
of  the  large  intestine  in  the  right  lumbar  region,  and  the  descend- 
ing part  of  it  in  the  left,  are  not  visible  unless  distended :  they  lie 
contracted  at  the  back  of  the  abdomen.  Such  are  the  vjacera 
usually  seen  on  opening  the  abdomen  ;  but  a  certain  latitude  is  to 
be  allowed,  as  sometimes  more  of  one  organ  is  seen  and  less  of 
another,  according  as  this  or  that  is  distended  or  bypertrophied. 
Much  also  depends  upon  the  amount  of  pressure  which  the  ribs 
have  undergone  during  life. 

PAHTicuiJitt  The  position  of  each  viscus  should  now  be  ei- 

PosmoN  or  amined  separately,  and  first  that  of  the  stomach. 

EACH  Vjscps.  "j-jjg  stomach  is  irregularly  conical  in  shape.  Its 

Thr  Stomach.  great  end  is  situated  in  the  left  hypochondrium  ; 
its  narrow  or  pyloric  end  extends  obliquely  across  the  epigastrium 
into  the  right  hypochondrium,  where  it  is  overlapped  by  the  liver. 


874 


POSITION   OP   ABDOMINAL   VISCERA. 


.DnoDBCtnc. 


The  relative  position  and  size  of  the  stomach  vary  according  to  the 
amount  of  distension  ;  when  much  distended,  the  anterior  surface, 
owing  to  the  greater  mobility  of  the  great  curve  and  the  pyloric  end 
of  the  stomach,  is  tiu"ned  upwards,  and  the  lower  Ixirder,  forwards. 
The  following  peritoneal  folds  are  attached  to  the  stomach  :  1 .  the 
great  omentum  already  descril>ed  ;  2.  the  gastro-hepatic  or  lesser 
omentum,  which  connects  the  lesser  curve  of  the  stomach  with 
transverse  fissure  of  the  liver  ;  and  3.  the  gastro-splenic  omentum, 
which  connects  the  great  end  of  the  stomach  with  the  spleen. 

The  first  part  of  the  intestinal  canal  is  termed 
inteAtinum  du(}<lenum,  because  it  is  about  the 
breadth  of  twelve  fingers.  Commencing  at  the  pyloric  end  of  the 
stomach,  the  duodenum  ascends  as  high  as  the  neck  of  the  gall- 
bladder ;  then  tuniing  downwards  it  pasjses  in  frunt  of  the  right 
kidney  ;  lastly,  making  another  bend,  it  crosses  the  spine  obliquely 
towards  the  left  side  of  the  second  lumbar  vertebra.  Here  the 
intestinumjejunum  begins,  and  this  part  of  the  canal  may  he  seen 
by  raising  the  transverse  colon.  Thus  the  duodenum  describes 
a  kind  of  horse-shoe  curve,  of  which  the  concavity  is  towards  the 
left,  and  embraces  the  large  end  or  head  of  the  pancreas.  For 
convenience  of  description  the  duodenum  is  divided  into  an 
ascending,  a  descending,  and  a  transverse  portion.  The  first  is 
completely  surrounded  by  a  pteritoneal  covering ;  the  second  and 
third  are  only  covered  by  peritoneum  in  front,  and  are  fixed  to 
the  back  of  the  abdomen.  The  relative  anatomy  of  the  duodenum 
will  be  more  fully  seen  hereafter. 

JvrwrM  AND  Pursuing  its  course  from  the  left  side  of  the 

Ilbtth.  second  lumbar  vertebra,  the  intestinal  canal  forms 

a  number  of  convolutions,  which  are  loosely  connected  to  the  spine 
by  a  broad  peritonciil  fold  termed  the  mesentery.  Of  these  con- 
volutions, the  upper  two-fifths  constitute  the  inteatinuvi  jejunum; 
the  lower  three-fifths,  the  iniestinum  ileum.  This  is  an  arbitrary 
division.  There  is  no  definite  limit :  the  character  of  the  bowel 
gradually  changes — that  is,  it  becomes  less  vascular,  has  fewer 
folds  of  the  lining  membrane,  and  its  ooats  are  therefore  less  sub- 
stantial to  the  feel. 
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COMXHMCB- 

MSXT  or  Ljutoi 
Imtmrio. 


In  the  right  iliac  fossa,  the  smaH  iute«tine 
opens  into  the  left  side  of  the  colon,  which  is 
easily  recognised  by  ite  sacculated  appearance : 
here  the  large  intestine  begins :  here  is  the  ilio-etecal  valve 
(fig.  75).  Immediately  below  the  junction,  the  large  intestine  is 
expanded  into  a  blind  pouch,  called  the  Ciecum  or  caput  coli. 
Into  the  back  part  of  this  pouch  opens  a  little  tube  closed  at  the 
other  end,  called  the  app&mllx  vervii/armis.  This  tube  is  gene- 
rally three  inches  long,  about  as  thick  as  a  large  earthworm,  and 

Eio.  76. 


1.  nenm. 

3.  CiecnniaroapQtooU. 


t.  Appnittlz    Tenni. 
fcinnli. 


SVCTIOX   THEOOOH   TITB  JBMCTlOIf   OF   THE   LAIMJE   AXD  SMALL     IXTESmre  TO  8HOV  THK 

ILIO-CiKCAL   VALTR   AWD  APFEJfDIX    VE«MIFtJBMt9. 

is  either  coiled  up  behind  the  cjBcum,  or  connected  to  it  by  a 
peritoneal  fold,  so  as  to  hang  loose  in  the  pelvis.  The  commence 
ment  of  the  large  intestine  is  generally  confined  by  the  peri- 
toneum to  the  iliac  fossa,  in  which  it  lies.*  Tracing  it  from  this 
point,  it  ascends  through  the  right  lumbar  region  in  front  of  the 
right  kidney  as  high  as  the  under  surface  of  the  liver,  where  it 

•  But  this  is  not  invarinbly  so.  The  bowel  is,  in  some  sabjecLg,  eonnec'ed  to  the 
fcsfs  hy  n  fold  of  peritoneum  or  a  m«to-ctecum.  I  haTO  aeen  this  fold  sufficiently 
loose  to  allow  the  caput  coli  to  trarel  over  to  the  left  iliAC  foMa. 
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makes  a  bend — the  hepatic  flexure — and  crosses  the  iimKilical 
region  towards  the  left  side.  Having  reached  the  lower  border 
of  the  spleen,  it  makes  another  bend  downwards,  forming  the  sple- 
vw  flexure  of  the  colon  ;•  thence  it  descends  in  front  of  the  left 
kidneyt  through  the  left  hiuibar  region  into  the  left  iliac  fossa, 
where  it  curves  like  the  letter  S.  Theae  successive  portions  of  the 
large  intestine  are  termed,  respectiTely,  the  ascending,  transverse, 
descending,  and  sigmoid  parts  of  its  course.  Lastly,  the  bowel 
enters  the  pelvis  on  the  left  side  of  the  sacrum,  and  here  takes  the 
name  of  rectum.  Tliis  term,  so  far  as  concerns  the  human  subject, 
is  misapplied  ;  the  canal  inus  anything  but  a  straight  course 
through  the  pelvis,  since  it  curves  to  adapt  itself  to  the  sacrum. 

Fio.  76. 


REUTIVR   POSmOX   OF  THK    KIDMEtS   ASfD   THE    LAIMK    tWTBSTIlirK   SEKK 
ntOM   BBHOTD. 

u  X.  Vttt  Udnfjr.  croaanl  nbUqueljr  by  the  lui  a.  c.  AKMmdIn?  coinn 

doiml  uVerj  and  oenre.  d.  c.  Deioeudinff  colon, 

n.  K.  Sight  fcidM^. 


Looking  at  t-he  entire  course  of  the  colon,  observe  that  it  forms 
an  arch,  of  which  the  concavity  embraces  the  convolutions  of  the 
nnall  intestines. 

*  This  tnarrerae  part  of  the  oolon,  in  aame  inst&ncos,  makes  a  coil  behind  tha 
ittoniach  to  the  diaphragm ;  such  a  state  of  things,  when  the  bowel  happens  to  be.dis- 
tended,  i»  apt  to  give  rise  to  symptoms  of  disejvied  heart,  ^ee  some  observations  in 
point  by  Dr.  Copland,  in  '  Lond,  M*d.  Giu.'  1847,  rol.  t.  p.  ft60. 

t  The  contiguity  of  the  ascending  and  descending  colon  to  the  right  and  left  kid* 
ney  naprctiraly,  explains  the  occasional  bursting  of  renal  absceiaes  into  the  iotMti- 
nal  OMial. 
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LKXnTH  OF  TH8 
ALlKKHTAilT 

Cakal. 


The  Bmall  intestine,  including  the  duodenum, 
varies  from  sixteen  to  twenty-four  feet  in  length, 
and  the  large  intestine  from  five  feet  to  tive  feet 
and  a  half;  these  naeasurements  are  subject  to  some  variation 
according  to  the  height-of  the  individual.  In  round  numbers,  the 
small  and  large  intestines  are  from  five  to  six  times  the  length  of 
the  body. 

SrruATioH  or  The  Hver  occupies  the  whole  of  the  right  hypo- 

THaLiTKR.  '  chondrium,  and  extends  over  the  epigastric  region 

more  or  less  into  the  left.  Unless  the  individual  l>e  very  corpu- 
lent, we  can  ascertain  during  life  the  extent  to  which  the  liver  pro- 
jects below  the  costal  cartilages,  and  the  general  dimensions  of 
the  organ  may  be  tolerably  well  told  liy  percussion.  Its  anterior 
border  is  sharp  and  thin;  its  posterior  is  broad  and •  connected  to 
the  diaphragm  by  peritoneal  ligaments.  Its  upper  surface  ascends 
as  high  as  the  fifth  intercostal  space;  its  under  surface  overlies 
part  of  the  stomach,  of  the  duodenum,  of  the  right  kidney,  of  the 
transverse  colon,  and  of  the  supra-renal  capsule ;  its  upper  surface 
is  convex,  and  accurately  adapted  to  the  arch  of  the  diaphragm. 
To  this  muscle  the  liver  is  connected  by  folds  of  peritoneum,  called 
ligaments.  One  of  these,  nearly  longitudinal  in  direction,  and 
called  the  auspenaori/,  or,  from  its  shape,  the  faleifoi^n  ligament, 
ia  situated  a  little  to  the  right  of  the  mesial  line.  The  lower  and 
free  edge  of  it  contains  the  impervious  remains  of  the  umbilical 
vein,  called  the  roiind  ligament.  The  suspensory  ligament,  traced 
backwards,  leads  to  another  broad  fold  extending  horizontally  from 
the  diaphragm  to  the  posterior  border  of  the  liver  ;  this  consti- 
tutes the  lateral  ligament,  right  or  left,  according  as  we  trace  it  on 
one  or  the  other  side  of  the  falciform  ligament. 

The  junction  of  the  lateral  and  falciform  ligaments  is  described 
by  some  authors  as  the  coi'onary  ligament. 

arruATioKOFTHK  The  gall-bladder  is  the  reservoir  for  the  bile, 
Gall-bladdeb.  and  is  closely  confined  by  the  peritoneum  in  a 
slight  depression  on  the  und^  surface  of  the  right  lobe  of  the  liver. 
Its  lower  end  or  fundus  projects  beneath  the  cartilage  of  the  ninth 
rib.     This  is  important  practically.     It  sometimes  happens  that 


378 


POSITION   OF   ABDOMINAL    VISCERA. 


tlje  gall-bladder,  in  consequence  of  some  obstruction  to  its  duct, 
becomes  unusuany  distended^  and  occasions  a  swelling  below  the 
margin  of  the  ribs,  which  might  be  mistaken  for  an  hepatic 
abficess.*  The  close  proximity  of  the  gall-bladder  to  the  duo- 
denum and  the  transverse  colon  explains  the  occasional  evacuation 
of  gall-stones  by  ulceration  into  the  intestinal  canaLf 

SiTUATioH  OF  The  spleen  is  deeply  situated  in  the  left  hypo- 

THB  Splkxn.  chondrium,  between  the  stomach  and  the  ninth, 

tenth,  and  eleventh  ribs.  It  is  placed  nearly  vertically ;  its 
outer  surface  is  smooth  and  convex,  to  correspond  with  the  dia- 
phragm and  the  ribs;  its  inner  surface,  where  its  great  vCiJselB 
enter,  is  concave  and  connected  to  the  great  end  of  the  stomach  by 
a  peritoneal  fold  called  the  gastro-aplenic  omentum.  Generally, 
too,  the  spleen  in  connected  by  a  small  peritoneal  fold,  the  euspen- 
sory  ligament^  to  the  under  surface  of  the  diaphragm. J  Below,  the 
spleen  is  in  contact  with  the  kidney  and  the  descending  colon. 

SiTCATioif  OF  Thi.s  is  the  salivary  gland  of  the  abdomen.     It 

■ntE  PAifcBSAs.  lies  behind  the  stomach,  transversely  across  the 
spine,  about  the  level  of  the  first  lumbar  vertebra.  Its  right  end 
or  head  is  contained  within  the  curve  of  the  duodenum;  its  left 
end  or  tail  extends  as  far  as  the  spleen.  The  further  connections 
and  relations  of  the  pancreas  cannot  at  this  stage  of  the  dissection 
be  satisfactorily  seen. 

BrrcATioK  of  The  kidneys  are  situated  in  the  lumbar  region, 

THxKiDHKTs.  ncatly  opposite  the  two  lower  dorsal  and  the  two 

upper  lumbar  vertebrse :  the  right,  owing  to  the  size  of  the  liver, 
being  a  little  lower  than  the  left.  They  lie  embedded  in  fat, 
partly  upon  the  quadratus  lumborum,  partly  upon  the  psoas.  In 
contact  with  the  right;  kidney,  we  have  the  liver,  the  second 
part  of  the  duodenum,  and  the  ascending  colon  ;  in  contact  with 
the  left,  are  the  spleen,  the  end  of  the  pancreas,  and  the  descending 
colon. 

*  Sm  oAiea  in  point  recorded  b;  Andrei,*  Clin.  Hid.'  loin,  iv.;  andGrares. '  DaLlin 
Ho«pitAi  Report,'  vol.  iv. 

f  Sm  preparations  in  the  MnMnin,  S^.  18.  No.  84. 

]  Every  now  and  then  we  find  in  the  ga«tro-ap1enie  omeatom  on»  or  more  little 
mlawi  in  addition  to  the  large  one. 
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SiruATioK  OF  '^B  body  is  situated  at  the  top  of  the  kidney. 

THK  Sttpra-bxnai.     It  Ues  upoii  the  cms  of  the  diaphragm.     You  will 
Capsulb.  ggg  ^jjQ  rigiit  supra-renal  capsule  by  lifting  up  the 

liver;  the  left,  by  lifting  up  the  spleen  and  the  great  end  of  the 
stomach. 

_  A  certain  range  of  motion  being  necessary  to 

the  abdominal  viscera,  they  are  provided  with  a 
serous  membrane,  called  the  'perUonewm.  This  membrane,  like 
other  serous  membranes,  is  a  closed  sac,  one  part  of  which  lines  the 
containing  cavity,  the  other  is  reflected  over  the  contained  viscera. 
These  are  respectively  termed  the  paridal  and  the  visceral  layers. 
In  the  female,  however,  it  is  not,  strictly  speaking,  a  closed  sac, 
since  it  communicates  with  the  cavity  of  the  uterus  through  the 
P^allopian  tubes.  The  internal  surface  of  the  peritoneum  is  smooth 
and  polished,  and  lined  by  squamous  endothelium:  the  external 
surface,  the  sub-peritoneal  ti«9ue,  is  composed  of  areolar  tissue 
which  connects  the  internal  layer  to  the  invested  viscus  or  ab- 
dominal parietes.  There  is  nothing,  betn^een  the  parietal  and  the 
visceral  layers — in  other  words,  inside  the  sac — but  just  sufficient 
moisture  to  lubricate  its  smooth  and  polished  siuface.  The  viscera 
are  all,  more  or  less,  outside  the  sac ;  some  lie  altogether  behind  it, 
as  the  pancreas,  kidneys,. and  supra-renal  capsules;  others,  as  the 
lower  parts  of  the  duodenum,. csecum,  ascending  and  descending 
colon,  are  only  partially  covered  by  it ;  wiiile  others,  as  the  stomach, 
liver,  jejunum,  ileum,  and  some  parts  of  the  large  intestine,  are 
completely  Invested  by  it:  these  latter  push  the  visceral  layer 
>)efore  them,  and  so  give  rise  to  membranous  folds ;  the  larger  the 
fold,  the  freer  is  the  mobility  of  the  viscus  which  occasions  it. 

CkiDBSBorTHB         Now   traco  the   peritoneum    as   a    continuous 
Phbitontoic.  membrane.    Sinoe  the  peritoneum  is  a  perfect  sac, 

it  matters  not  where  we  begin :  we  must  oome  back  to  the  starting- 
point. 

If  a  longitudinal  section  be  made  through  the  viscera  in  the 
middle  of  the  body,  one  can  trace  the  peritoneum  thus — beginning 
at  the  diaphragm,  and  taking,  for  brevity's  sake,  two  layers  at  a 
time  (fig.  77). 


From  the  cHaphragm  two  layers  of  peritoneum  proceed  to  the 
liver,  forming  its  lateral  ligaments ;  they  separate  to  inclose  the 
liver,  meet  again  on  its  under  aspect,  and  pass  on,  under  the  name 
of  the  gastro-hepaiic  omentum,  to  the  small  curve  of  the  stomach. 
Separating  here,  they  embrace  the  stomach,  and,  meeting  again  at 
Fio.  77.  -its  greater  curve,  pass  down  like  a 

curtain  over  the  small  intestine 
to  form  the  great  omentimi.  At 
the  lower  margin  of  the  great 
•  omentum,  they  are  reflected  up- 
wards (so  that  the  great  omentum 
oonsists  of  four  layers)  to- the  front 
of  the  transverse  colon,  which  they 
inclose,  and,  after  joining  again  at 
the  back  of  the  colon,  proceed  to 
the  spine,  forming  the  transverse 
meso-colon.  At  this  situation  the 
two  layers  diverge,  the  upper  one 
ascends  in  front  of  the  pancreas, 
and  the  crura  of  the  diaphragm 
to  its  under  surface,  at  which 
point  we  started.* 

The  lower  layer  is  reflected 
from  the  spine  over  the  small  in- 
teatine,hack  again  to  the  ^iDe,to 
form  the  mesentery.  From  the  root 
of  the  mesentery  it  descends  into 
the  pelvis,  and  invests  the  upper 
two-thirds  of  the  rectum.  From 
the  rectum,  in  the  male,  it  is  re- 
DuoBAif  or  THK  pKWTotfiuM.         flected  to  tlic  posterior  part  of  the 

•  In  fcBtnl  life,  the  aacending  Ujen  of  the  grwit  om^'ntum  mfty  be  traced  back  to 
the  9pin«  nenr  the  pAncrean ;  and  here  the  \iiym  direrge  fron  rach  other.  The  upper 
Injer  aac«nd«  in  front  of  the  pancreAi  to  the  dinphrngra :  the  lower  layer  proceeds  orer 
the  arch  of  the  colon,  and  then  back  to  the  spine,  thus  forming  the  transverse  meso- 
colon. Its  reflection*  afterwards  are  the  same  as  in  the  adult.  As  the  fortus  growth 
tlie  great  omentum  becomes  adherent  to  the  arch  of  the  colon. 
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bladder,  forming  the  recto-vesical  pouch,  and  thence  to  the  wall  of 
the  abdomen,  along  which  it  can  be  traced  up  to  the  diaphmgm. 
In  the  female,  it  is  reflected  from  the  rectum  on  to  the  posterior 
wall  of  the  vagina  half  an  inch  from  the  uterine  extremity,  consti- 
tuting the  recto-vaginal  pouch,  and  thence  over  all  the  back,  but 
only  about  half-way  down  the  front  of  the  uterus,  to  the  posterior 
wall  of  the  bladder;  after  which  its  reflections  are  the  same  as  in 
the  male. 

Such  is  the  course  of  the  peritoneum  as  seen  in  a  longitudinal 
section,  but  there  are  lateral  reflections  which  cannot  be  seen 
except  in  a  transTerse  section :  thus,  from  the  great  end  of 
the  stomach,  two  layers  proceed  to  the  spleen,  forming  the  gastro- 
splenic  omentum ;  from  the  transverse  meso-colon  it  is  reflected  on 
either  side  over  the  ascending  and  descending  colon. 

The  following  parts  of  the  alimentary  canal  are  only  partially 
covered  by  peritoneum:  namely,  the  descending  and  transverse 
portions  of  the  duodenum,  the  caecum,  the  ascending  and  descend- 
ing colon  (with  exceptional  cases),  and  the  lower  part  of  the  rectum. 

Anatomists  speak  of  the  leaser  cavity  of  the  peritoneum  as  dis- 
tinguished from  the  greater.  This  lesser  cavity,  or  sac  of  the 
omentum,  is  situated  behind  the  stomach  and  the  descending 
layers  of  the  great  omentum.  If  air  be  blown  through  the  foramen 
of  Winslow  (which  is  the  constricted  communication  between  the 
greater  and  lesser  cavities  of  the  peritoneum),  the  lesser  cavity 
becomes  distended;  it  is  bounded,  in  front,  by  the  lesser  omentum, 
the  stomach,  and  the  descending  layers  of  the  great  omentum; 
behind,  by  the  ascending  layers  of  the  great  omentum,  the  colon, 
and  the  transverse  meso-colon  ;  above,  by  the  liver. 

FoBAMBKOF  Thls  fonuuen  is  the  narrow  circular  opening 

WnisLow.  between  the   greater   and  lesser   cavities  of  the 

peritoneum,  through  which  the  two  cavities  communicate.  It  is 
situated  behind  the  right  edge  of  the  gastro-hepatic,  or  lesser 
omentum.  By  passing  your  finger  into  it,  you  will  find  the 
foramen  bounded  above  by  the  lobulus  Spigelii  of  the  liver;  below, 
by  the  commencement  of  the  duodenum ;  in  front,  by  the  lesser 
omentum;  and  behind,  by  the  vena  cava  inferior. 
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a  ruffle,  inclosing  the  small  intestine  from  the  beginning  of  the 
jejunum  to  the  end  of  the  ileum.  We  must  trace  between  its  two 
layers,  the  mesenteric  vessels,  nerves,  glands,  and  lymphatics. 

Tbahsvxbsb  This  Inroad  fold  connects  the  transverse  colon  to 

M>8o-ooLov.  the  back  of  the  abdomen.     It  forms  an  imperfect 

partition  dividing  the  abdomen  into  an  upper  compartment,  con- 
taining the  stomach,  liver,  and  spleen ;  and  a  lower,  containing 
the  convolutions  of  the  small  intestines.  As  regards  the  caecum, 
the  ascending  and  descending  portions  of  the  colon,  they  are,  as  a 
general  rule,  bound  down  by  the  peritoneum  in  their  respective 
situations  (fig.  79).  The  peritoneum  covers  only  two-thirds  or 
thereabouts  of  their  anterior  surface ;  their  posterior  surface  is  con- 
nected by  loose  cellular  tissue  to  the  back  of  the  abdomen.*  The 
colon,  ascending  or  descending,  can  therefore  be  opened  in  the 
lumbar  region,  below  the  kidney,  without  injury  to  the  peritoneiun : 
a  fact  upon  which  is  founded  the  operation  of  colotomy  for  the 
relief  of  strictiire  of  the  rectum. 

Orbat  This  broad  peritoneal  fold  is  composed  of  four 

OxBKTuif.  layers,  and  proceeds  from  the  lower  border  of  the 

stomach,  like  a  curtain  over  the  convolutions  of  the  small  intestine. 
Its  thickness  varies  considerably;  in  thin  subjects  it  is  often 
translucent;  in  corpulent  persons,  on  the  other  hand,  it  is  loaded 
with  fat,  and  contributes  in  great  measure  to  the  size  of  the 
abdomen.  Its  length  also  varies.  In  some  bodies  we  find  it 
extending  low  into  the  pelvis ;  in  others,  small  and  crumpled. 

Gastbo-  This  fold  passes  from  the  transverse  fissure  on 

HEPATIC  OB  the  under  surface  of  the  liver  to  the  upper  curve 

Lbsseb  o^nsrxm.  ^f  ^^^  stomach.  It  is  composed  of  two  layers,  and 
between  them  are  the  portal  vein  and  hepatic  artery  with  the  nerves 
going  to  the  liver,  and  the  hepatic  duct  and  lymphatics  coming  from 
it.  The  right  border  of  this  fold  is  free,  while  the  left  passes  on 
to  the  oesophagus.^  In  this  fold  the  bile-duct  Ues  to  the  right,  the 
hepatic  artery  to  [the  left,  and  the  vena  portse  behind  and  between 

*  In  some  (lare)  cases,  the  ascending  and  descending  colon  (more  commonly  the 
latter)  are  completely  snrronnded  by  peritoneum,  and  connected  to  the  lumbar  regions, 
respectively,  by  a  right  and  left  lumbar  meso-colon. 
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tliem.  If  the  finger  l>e  iutroJuced  behind  the  right  border,  it 
passes  through  the  foramen  of  Winslow  into  the  lesser  cavity  of  the 
peritoneum. 

Gmao-  "^^'^  ^^^^  proceeds  from  the  great  end  of  the 

SPLENIC  Omen-  stomach  to  the  spleen,  and  is  continuous  below 
T"^**-  with  the  great  omentum.     It  contaios  between  it* 

layers  the  branches,  vasa  brevia,  which  proceed  from  the  splenic 
artery  to  the  great  end  of  the  stomach. 

Fio.  80. 


1.  Phtwilc. 

S.  ColiacnKis. 

8.  Bnperiar  meienteric 

4.  Sapn-raul. 

5.  B«tiaU 


S.  Spermatic 

7.  Inferior  mcMnterlc. 

8.  Lumbar. 

e.  SAcniMdU. 


nuKCBa*  or  mz  abdoxixxi.  aorta. 


The  reflections  of  the  peritoneum  from  the  liver  to  the  abdo- 
minal walb,  forming  its  ligaments,  have  been  described  in  tracing 
the  connections  of  that  organ  (p.  377). 

Braitchbs  of  Our  next  object  should  be  the  examination  of 

TH«  Abdomucai.       the  arteries  which  supply  the  viscera.     The  aorta 

^^^^-  enters   the   altdomen   between  the  pillars  of  the 

diaphragm  in  front  of  the  last  dorsal  vertebra,  and  then,  descending 
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a  little  to  the  left  side  of  the  spine,  divides  on  the  fourth  lumbar 
vertebra  into  the  two  common  iliac  arteries.  In  this  course  it 
gives  off  its  branches  in  the  following  order  (fig.  80) : — 

1.  The  phrenioy  for  the  supply  of  the  diaphragm. 

2.  The  codiac  axis,  a  short  thick  trunk  which  immediately 
subdivides  into  three  branches  for  the  supply  of  the  stomach,  the 
liver,  and  the  spleen. 

3.  The  superior  mesentericy  for  the  supply  of  all  the  small  in- 
testine and  the  upper  half  of  the  large. 

4.  5.  The  stupvfi-reTud  and  the  renal  arteries. 

6.  The  spermaticy  for  the  testicles ;  the  ovarian,  for  the  ovaries. 

7.  The  inferior  mesenteric,  for  the  supply  of  the  lower  half  of 
the  large  intestine. 

8.  The  himba/r,  four  branches  analogous  to  the  intercostals,  for 
the  supply  of  the  back  part  of  the  abdomen. 

9.  The  arteria  sacra  media,  which  is  given  off  at  the  bifurca- 
tion of  the  aorta,  supplies  the  fifth  lumbar  artery  and,  running 
down  in  front  of  the  sacrum,  the  lateral  sacral  arteries. 

_  These  branches  are  to  be  traced  throughout  in 

the  order  most  convenient.  Take  the  coeliac  axis 
first.  To  dissect  this  artery  and  its  branches,  the  liver  must  be 
well  raised,  as  in  fig.  81,  and  the  anterior  layer  of  peritoneum 
removed  from  the  gastro-hepatic  omentum.  A  close  network 
of  very  tough  tissue  surrounds  the  visceral  branches  of  the 
aorta.  This  tissue  consists  almost  entirely  of  plexuses  of  nerves, 
derived  from  the  sympathetic  system,  ^ch  plexus  taking  the  name 
of  the  artery  which  it  surrounds.  Of  these  plexuses,  the  largest 
surrounds  the  coeliac  axis  like  a  ring.  This  is  the  solar  plexus, 
and  is  formed  by  the  junction  of  the  two  semi-lunar  ganglia  (see 
dissection  of  thorax,  p.  147).  From  this,  as  from  a  root,  other 
secondary  plexuses  branch  off,  and  surround  the  following  arteries 
— the  phrenic,  coronary,  hepatic,  splenic,  superior  mesenteric, 
inferior  mesenteric,  and  renal ;  the  plexuses  receiving  the  names  of 
the  arteries  around  which  they  twine.  It, requires  a  lean  subject 
and  much  patience  to  trace  them. 

0  0 
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deitra,  wblch  ruua  along 
A  to  left;  and  anastomoses 
lie;  and  (/J)  the  pancrea- 
vnen  the  head  of  the  pan- 
in  iTit  &nd  anastomosea  with 
of  the  superior  mesenteric, 
right  hepatic,  divides  into 
under  aur&ce  of  the  gall- 


Spleen. 


.  Commencuwt  of  tbB  latMtl- 


■V  (w  THfl  BiuRcaia  or  tbx  cciuju;  4xta. 
<«A*  in  dotted  ooUino  b«li!od  the  Btomadbi.) 

fl.  Oai!!tro-«piplaica  eliiliitift. 

T.  Yau.  brerl*. 

B.  Snpertor  mawBtcslc  a. 

Other  passes  betweea  the  \iret  and  the  apper  swr&ce  of  the 

The  splenic,  the  largest  of  the  three,  proceeds 
tortuously  towards  the  left  side,  above  its  oorre- 
c  u  2 
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PLAN   OF  THE   BEANOHES   OF  THE   CCELIAO  AXIS. 


OtELUC  AXIS 


r  CoronRria 
Hepfttic 


Splenic 


f  gastro-eptpluiea  dextra. 


Tentri- roeaophageal. 
I  gastric. 

1  pyloric, 
gsatro-duodennlis.   -j  pancrcatico-dnodenalis 
cystic.  [     Buperior. 

pancreatic  branches, 
gaslro-epiploica  sinistra. 
vasa  breria  to  stomach. 


C<£u&c  Ans  The  cceliac  axis  arises  from  tbe  front  of  the 

AND  ITS  aorta,  between  the  pillars  of  the  diaphragm,  im- 

Brakcius.  mediately  above  the  upper  border  of  the  pancreas^ 

and  to  the  left  of  the  lobulus  Spigelii.  It  is  a  very  thick,  short 
trunk,  which  runs  between  the  two  layers  of  the  lesser  otnentuin, 
and,  after  a  course  of  about  half  an  inch,  divides  into  three 
branches — the  coronaria  ventriculi,  the  splenic,  and  the  hepatic, 

CoBOKAKiA  The  corronarki  ventrietdif  the  smallest  of  the 

VwTjiiicui.L  three,   ascends   a   little  to  the  left  towards  the 

OBBophageal  end  of  the  stomach,  where  it  gives  off  ce»opha;je<d 
branekea,  which  inosculate  with  the  oesophageal  branches  of  the 
thoracic  aorta.  It  then  runs  along  the  lesser  curvature  of  the 
stomach  towards  the  pylorus,  and  anastomoses  with  the  pyloric 
branch  of  the  hepatic  artery. 

HiPATic  The  hepatic  artery  ascends  to  the  right  between 

AsTHRT.  the  layers  of  the  lesser  omentum  to  the  transverse 

fissure  of  the  liver,  where  it  divides  into  two  branehes,  right  and 
left,  for  the  supply  of  the  respective  lobes  of  the  liver. 

In  its  course  to  the  liver,  it  lies  to  the  left  of  the  bile-duct, 
and  in  front  of  the  portal  vein  ;  all  three  are  contained  in  the 
right  half  of  the  lesser  omentum.     The  hepatic  gives  off — 

a.  The  pyUirie,  which  runs  along  the  upper  curve  of  the  stomach 
from  right  to  lefV,  and  inosculatea  with  the  ooronatia  ventriculi. 

6.  The  gattro-duodtnalit,  passing'  behind  the  ascending  portion  of  the 


i 


VBNA   PORT^. 


spondiDg  vein,  along  the  upi>er  border  of  the  pancreas  to  the  spleen, 
which  it  enters  by  numerous  branches. 

It  gives  off:  1.  Several  small  branches  to  the  pancreas, /JoncraofMW 
parvcE.  Ouo,  rather  larger  than  the  rest,  which  accompftiiiea  the  pan- 
creatic dnct,  i&  called  pancreatica  moffiut.  2.  The  ytulro-tpiploiea 
ninuftra,  which  runs  to  the  rtg^ht  along  the  great  curve  of  the  stomach, 
and  inosculates  with  the  gastro-opiploica  dextra.  3.  Vaaa  brevia,  which 
proceed  between  the  layers  of  the  ga^lro-splenic  omentum,  to  the  great 
end  of  the  stomach,  where  they  oommunicate  with  branchee  from  the 
coronaria  ventriculi,  and  the  gastro-epiploica  aiuistra.  4.  The  splenic 
bi-auches  are  five  or  six  in  number,  and  enter  the  fissure  of  the  spleen. 

F'o-  82.  Thus    the    stomach    is 

supplied  with  blood  by  four 
channels!,  which  by  their 
inosculations  form  a  main 
artery  along  its  lesser 
curve,  another  along  its 
greater ;  from  these,  nu- 
merous branches  are  fur- 
nished to  both  surfaces  of 
the  stomach.  The  artery 
of  the  greater  curve  also 
sends  down  numerous  omen- 
tal branches,  which  form  a 
network  between  the  layers 
of  the  great  omentum. 

Vkna  Port*  :  The  veins 

rrsPBCuLUBmjB.      which      re- 

"^^^--^^l       ^'  II  turn   the   blood    from    the 

-^^f  W  abdominal  portion    of   the 

alimentary  canal,  the  pan- 
creas, and  the  spleen,  do 
not  empty  themselves  into 
the  vena  cava  inferior,  but 
all    unite     into   one   large 

vein,  called  the  vctmi  porta't  which  ramifies   throughout  the  liver. 


■un  Mut.v 


SUOKAV  or   THB    TIUtA    POBTJK. 

(The  arrow  is  introduced  behind  the  froa 
border  of  the  Icseer  omeotum.) 
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and  secretes  the  bile.  The  trunk  of  the  vena  portse  itself  is 
about  three  inches  long.  Tracing  it  downirards  you  find  that 
it  is  formed  behind  the  great  end  of  the  pancreas,  by  the  con- 
fluence of  the  splenic  and  superior  mesenteric  veins  (fig.  82). 
In  its  passage  to  the  liver,  the  vena  portee  is  accompanied  by 
the  hepatic  artery  and  the  common  bile-duct,  lying  behind  and 
between  them.  At  the  transverse  firaure  of  the  liver  it  divides 
into  two  branches  corresponding  to  the  right  and  left  lobes. 
The  vein  ramifies  in  the  substance  of  the  liver  like  an  artery, 
and  is  surrounded,  with  the  branches  of  the  hepatic  artery  and 
duct,  in  a  sheath  of  areolar  or  fibrous  tissue  called  Olisaon'a  capsule. 
The  vena  portse  may,  then,  be  compared  to  the  stem  of  a  tree,  of 
which  the  roots  arise  in  the  digestive  organs,  and  the  branches 
spread  out  in  the  liver.  After  receiving  the  veins  corresponding  to 
the  branches  of  the  hepatic  artery,  the  vena  port«e  returns  its  blood 
into  the  inferior  vena  cava  through  the  vense  cavse  hepaticsB. 

The  veins  which  empty  themselves  into  the  vena  portaa  have 
no  valves.  Therefore,  if  any  obstruction  arise  in  the  venous 
circulation  through  the  liver,  the  roots  of  the  portal  vein  are  apt 
to  become  congested :  this  is  a  common  cause  of  hsemorrhoids, 
diarrhcea,  hsemorrhage  from  the  bowels,  and  ascites.  Leeches 
applied  to  the  anus  have  been  long  recognised  as  beneficial  in 
congestion  of  the  liver. 

The  hepatic  duct  is  composed  of  two  trunks,  one 
from  the  right  lobe  and  the  other  from  the  left : 
it  is  soon  joined  by  the  cystic  duct  from  the  gall-bladder.  The 
common  duct,  d/uctits  communis  choledockus,  thus  formed,  passes 
between  the  two  layers  of  the  lesser  omentum  close  to  its  right 
border,  then  behind  the  first  portion  of  the  duodenum,  and  opens 
obliquely  into  the  back  part  of  the  second  portion,  near  the  junc- 
tion with  the  third.  The  duct  runs  through  the  coats  of  the 
bowel  for  nearly  three-quarters  of  an  inch  (p.  387).  As  the  common 
bile-duct  descends  between  the  layers  of  the  lesser  omentum,  it 
lies  in  front  of  the  vena  portse,  having  the  hepatic  artery  on  its 
left.  The  duct  is  about  three  inches  long,  and  if  distended  would 
be  about  the  size  of  a  crow-quill. 
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The  great  omentum,  with  the  arch  of  the  colon, 
must  now  be  turned  up  over  the  chest,  and  the 
small  intestines  pushed  towards  the  left  side.  Then,  by  removing 
the  anterior  lajer  of  the  peritoneum  from  the  mesentery,  we  expose 
the  mode  in  which  the  Buperior  mesenteric  artery  ramifies  ho  as  to 
Bupply  the  small  inte&tine.  In  making  this  dissection,  the  meaen- 
teric  glands  immediately  attract  notice.  They  lie  in  great 
numbers  between  the  layers  of  the  mesentery,  and  vary  consider- 
ably in  size.     The  fine  tubes,  called  lacteal  vessels,  wbich  traveree 


Fio.  83. 


t.  BvperiormaHnteric A. 
t.  Colic*  nMdU. 
V.  OoUoadextn. 
I.  Ueo-«oUea. 


S.  Inferior  mcMntocio  a. 
8.  Colin  itnlBtn. 
7.  ArterU  dgmoidak. 
S.  Superior  hoBOiorriioidal 


njur  OF  TBB  nmrmic  AKTRana,  avd  thku  oovmnctcATioKS, 


th«  glands,  are  too  thin  and  transparent  to  be  seen  imder  ordinary 
circumstances.  But  in  cases  where  sudden  death  has  taken  place 
during  digestion,  they  are  found  distended  with  chyle,  and  can  be 
traced  into  the  glands  from  all  parts  of  the  small  intestine.*  After 
traversing  the  glands,  they  all  eventually  empty  their  contents  into 
the  receptaculum  chyli  (p.  142). 

*  The  amiigemeBt  of  the  chyliferons  rassels  U  w«ll  dispU7«d  in  the  pUtM 
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SuKBioB  '^B  l&fgc  arteiy  ariseB  from  the  front  of  the 

Himmsic  aoita,  descends  beneath  the  pancreas,  in  front  of 

Abtut  ahd  the  transverse  part  of  the  duodenum  (p.  387),  and 

"^*'"*'"  then  runs  between  the  layers  of  the  mesentery 

towards  the  right  iliac  fossa,  where  it  terminates  in  branches  for 
the  supply  of  the  csecum.  Thus  it  describes  a  gentle  curve  from 
left  to  right.     It  gives  off  the  following  branches  : — 

1.  The  vnfvrwr  jHincreatico-duodened  brandb,  which  nms  up,  within 
the  ooncavily  of  the  duodenum,  to  inoecalate  with  the  superior  pemere- 
atico-dttodenal  branch  of  the  hepatic.  2.  Vasa  intestini  tenuig  of  the 
small  intestine,  from  ten  to  sixteen  in  number,  are  given  off  from  the 
left  or  convex  side  of  the  cnrve ;  while  from  the  concave  side  come,  3. 
the  ilea-toiie ;  4.  the  right  colic ;  and  5.  the  middle  colic  for  the  supply 
of  the  ileum,  csecum,  ascendiog,  and  transverse  colon,  respectively. 

The  student  should  now  trace  the  branches  to  the  small  intes< 
tine,  in  order  to  see  the  series  of  arches  which  they  form  by  their 
mutual  inosculations.  There  are  three  or  four  tiers  of  them, 
each  tier  composed  of  smaller  and  more  numerous  branches  than 
the  preceding.  The  ultimate  branches  ramify  in  circles  roxmd 
the  intestine.  This  circular  arrangement  of  the  vessels  in  the 
coats  of  the  bowel  is  practically  interesting,  because  it  enables 
one  in  almost  all  cases  to  distinguish  the  intestine  from  the 
hernial  sac. 

The  colic  branches  of  the  superior  mesenteric  are  the  ileo-colic,  which 
is  the  continuation  of  the  main  trunk,  and  divides  into  two  branches ; 
one  supplies  the  lower  part  of  the  ileum,  and  the  other  the  csecum  : — 
the  right  colic,  which  proceeds  towards  the  ascending  colon,  and  the 
middle  colic,  which  ascends  between  the  layers  of  the  meso-colon  to  the 
arch.  They  are  arranged  after  the  same  plan  as  those  of  the  small  in- 
testine :  that  is,  they  inosculate  and  form  a  series  of  arches  which  suc- 
cessively decrease  in  size  and  finally  terminate  in  circles  round  the 
bowel. 

The  superior  mesenteric  vein,  joins  the  splenic  behind  the  pan- 
creas, and  forms  the  vena  portse  (p.  388). 
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To  trace  this  artery,  tlie  small  intestine  must  be 
drawn  over  towards  the  rij^ht  side,  and  the  peri- 
toneum covering  the  artery  removed.  It  ia  given 
off  from  the  front  of  the  aorta,  about  two  inches 
above  ita  bifurcation.  Descending  towards  the 
left  iliac  fossa,  it  crosses  obliquely  over  the  left  common  iliac 
artery,  passes  between  the  layers  of  the  meso-rectum,  and,  taking 
the  name  of  superior  hwmorrkouial^  is  finally  distributed  to  the 
upper  part  of  the  rectum.     Its  branches  are ; — 

1.  The  coli'M  sinistra,  which  crosses  bohind  the  peritoneum,  over  the 
left  kidney,  and  supplies  tlie  descending  colon. 

2.  The  tuftnoUlea,  which  is  dL^rihuted  to  the  sigmoid  flexure. 

3.  The  mtpfnor  heemorrhoiJal,  which  imppliea  the  upper  jMirt  of  the 
rectum,  and  will  be  dissected  with  the  side  view  of  the  polvis. 

These  branches  of  the  inferior  mesenteric  inosculate  in  the  form 
of  arches^  like  the  colic  branches  of  the  superior  mesenteric.  The 
colica  sinistra,  too,  forms  a  large  arterial  arch  with  the  colica 
media,  so  that  there  is  a  chain  of  arterial  comraiinications  from 
one  end  to  the  other  of  the  intestinal  canal  (fig.  8.3). 

The  inferior  mesenteric  vein  ascends  nearly  vertically  in  front 
of  the  left  psoas,  and  Joins  the  splenic  behind  the  pancreas. 

To  see  the  relations  of  the  duo<!ennm  and  the 
pancreas,  two  ligatures  about  an  inch  apart  should 
be  placed  on  the  upper  end  of  tlie  jejunum,  and  two  others  at  a 
similar  distance  apart  on  the  lower  end  of  the  sigmoid  flexure  of 
the  colon.  After  the  jejunum  and  the  sigmoid  flexure  have  l)een 
divided  between  the  ligatures  respectively,  the  small  and  large 
intestines  cjin  be  removed.  By  turning  up  the  stomach,  we  expose 
the  duodenum  curving  round  the  great  end  of  the  pancreas. 

DcotJSMtJK,  The    duodenum    (p.  387)    commences  at    the 

RauTiom  o».  pyloric  end  of  the  stomach,  and  terminates  on 
the  left  side  of  the  second  lumbar  vertebra,  where  the  intestinum 
jejunum  begins.  It  is  divided  into  three  parts,  an  ascending, 
descending,  and  transverse. 

The  first  portion  ascends  obliquely  as  high  as  the  neck  of  the 
gall-bladder ;  then  making  a  sudden  bend,  it  descends  in  front 
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of  the  right  kidney  as  low  as  the  third  lumbar  vertebra.  Lastly, 
making  another  bend,  it  ascends  obliquely  across  the  spine  to  the 
left  side  of  the  second  lumbar  vertebra :  here  the  intestine  takes 
the  name  of  jejunum.  Thus  the  duodenum  describes  a  horse- 
shoe curve,  the  concavity  of  which  is  directed  towards  the  left 
side,  and  embraces  the  head  of  the  pancreas. 

The  first  or  ascending  portion  is  about  two  inches  long,  and 
is  completely  invested  by  peritoneum.  It  is  comparatively  free, 
so  that  the  movements  of  the  stomach  may  not  be  restricted. 
In  front  of  it  are  the  liver  and  gall-bladder.  Behind  it  are  the 
bile-duct  and  the  hepatic  vessels.  The  second  or  deecending  por- 
tion lies  behind  the  transverse  colon.  Behind  it  are  the  common 
bile-duct  and  the  pancreatic  duct,  which  empty  themselves  into 
it  either  separately,  or  by  a  common  opening.  The  descending 
portion  is  covered  with  peritoneum  only  on  its  anterior  sur&cie. 
The  third  or  trcmaverae  portion  is  about  four  inches  long,  is 
situated  behind  the  transverse  meso-colon,  just  above  the  mesen- 
tery, and  below  the  superior  mesenteric  artery  and  the  pancreas. 
It  lies  upon  the  aorta  and  inferior  vena  cava.  This  portion,  like 
the  second,  is  only  covered  in  front  by  peritoneum.  Notice  how 
firmly  the  duodenum  is  braced  up  on  the  left  side  of  the  second 
lumbar  vertebra ;  and  how  the  jejxmum  begins  here  by  an  abrupt 
downward  bend. 

Pamcbkas,  This  large  gland  is  situated  immediately  be- 

Rm^noOT  OF.  y^j^^  ^he  stomach  (p.  378.)  It  is  of  an  elongated 
form,  and  of  pinkish-white  colour.  It  is  placed  transversely  across 
the  spine ;  its  larger  end,  or  Jiead,  is  embraced  by  the  duodenum ; 
its  lesser  end,  or  tail,  is  in  contact  with  the  spleen.  The  splenic 
artery  and  vein  run  along  the  upper  border  of  the  gland,  and 
above  it  is  the  coeliac  axis ;  the  lower  border  is  in  relation  with 
the  transverse  portion  of  the  duodenum,  from  which  it  is  sepa- 
rated by  the  superior  mesenteric  vessels.  Posteriorly,  the  pan- 
creas rests  upon  the  inferior  vena  cava,  the  left  kidney,  the  left 
supra-renal  capsule,  the  commencement  of  the  vena  ports,  the 
aorta,  the  crura  of  the  diaphragm,  the  superior  mesenteric 
vessels  and  the  inferior  mesenteric  vein.     Its  duct  runs  from  left 
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to  right,  near  the  lower  border  and  anterior  surface  of  the  gland, 
and  empties  itself  into  the  back  part  of  the  descending  portion 
of  the  duodenum,  conjointly  with,  or  close  to»  the  opening  of  the 
common  bile-duct.  It  receives  numerous  branchea  from  the 
splenic  artery,  which  runs  along  its  upper  border ;  some  from  the 
superior  mesenteric,  which  lies  immediately  beneath  it,  and  others 
from  the  gastro-duodenalis. 

The  liver,  stomach,  duodenum,  pancreas,  and 
spleen  should  now  be  collectively  removed.  For 
this  purpose  it  is  necessary  to  cut  through  the  ligaments  of  the 
liver,  the  venae  cavse  hepaticse,  and  the  branches  of  the  cccliac 
axis.  These  viscera,  with  the  remainder  of  the  intestinal  canal, 
should  be  macerated  in  water,  while  you  examine  all  that  is  to 
be  seen  at  the  back  of  the  abdomen  :  namely,  the  deep-seated 
muscles,  the  aorta,  the  inferior  vena  cava,  the  kidneys,  the  lumbar 
plexus  of  nen'es,  and  the  sympathetic  nerve. 

KiTNTiTs  AKD  '^^^^  kiducys  are  situated  in  the  lumbar  region, 

UttBTBB,  Eel*.  behind  the  peritoneum,  one  on  each  side  of  the 
TioKs  Of.  gpine.     They  lie  embedded  in  more  or  less  fat,  on 

the  quadratus  lumborum,  the  psoas,  and  the  crura  of  the  diaphragm. 
The  right  is  somewhat  the  lower  of  the  two.  Surmounting  each 
is  a  small  body,  called  the  supra-renal  capjsule.  The  excretory 
duct  of  the  kidney,  the  iu"eter,  descends  almost  vertically  on  the 
psoas  muscle,  enters  the  pelvis  over  the  division  of  the  common 
iliac  artery,  and  empties  itself  into  the  lower  part  of  the  bladder 
after  running  obliquely  through  its  coats.  The  right  kidney  is  in 
contact,  above,  with  the  under  surface  of  the  liver,  and  its  upper 
end  reaches  as  high  as  the  lower  border  of  the  eleventh  rib ;  the 
left  is  in  contact  alx>ve  with  the  spleen,  and  reaches  to  the  level  of 
the  upper  border  of  the  eleventh  rib. 

In  front  of  the  right  kidney  are  the  liver,  the  ascending  colon, 
the  descending  portion  of  the  duodenum,  and  the  colica  deitra 
artery ;  in  front  of  the  left,  the  descending  colon,  part  of  the 
spleen,  the  pancreas,  and  the  colica  sinistra  artery.  This  explains 
how  it  is  that  a  renal  abscess  or  calculus  is  sometimes  evacuated  by 
the  rectum. 
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The  outer  border  of  the  kidney  is  convex,  the  inner  concave, 
and  presenta  a  notch,  the  hilus,  for  the  entrance  of  the  vessels 
and  duct,  which  have  the  following  relations: — anteriorly  is  the 
renal  vein,  posteriorly  is  the  ureter,  the  renal  artery  being  between 
them. 

The  kidneys  and  supra-renal  capsules  must  he 
removed  and  reserved  fur  further  examination. 

The  semilunar  ganglia^  two  in  number,  are 
situated  one  on  each  side  of  the  cceliac  axis,  in  the 
neighbourhood  of  the  supra-renal  bodies ;  that  on  the  right  side 
will  be  found  lying  under  the  vena  cava  inferior.     Their  filaments 

Fio.   84. 
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are  distributed  to  the  supra-renal  and  renal  plexuses,  and  to  the 
plexuses  which  surround  the  branches  of  the  abdominal  aorta. 
Above,  each  ganglion  receives  the  great  splanchnic  nerve  (p.  147). 
This  is  a  partly  muscular  and  partly  tendinous 
arch,  80  constructed  as  to  form  a  complete  movable 
partition  between  the  chest  and  the  abdomen  ;  a  floor  for  the  one, 
and  a  roof  for  the  other.  Its  upper  or  thoracic  surface  is  convex ; 
its  lower  or  abdominal,  concave.  On  removing  its  j>eritoneaI 
covering,  we  observe  a  broad  tendon  in  the  centre,  and  that 
muscular  fibres  converge  to  it  from  all  sides  (fig.  84).  The  dia- 
phragm ari^ea,  1.  From  the  ensiform  cartilage;  2.  From  the  inner 
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surfaces  of  the  cartilages  of  the  six  lower  ribe  by  as  many 
digitations,  which  correspond  with  those  of  the  transversalis ; 
3.  From  two  thin  tendinous  arches,  called,  respectively,  the  li^a- 
menta  arcuata,  externwin  and  ndeTmum  (the  external  arch 
extends  from  the  last  rib  to  the  transverse  process  of  the  first 
lumbar  vertebra,  and  arches  over  the  quadratus  liimborura ;  the 
internal  passes  from  the  transverse  process  of  the  first  Imnbar 
vertebra  to  the  Iwdy  of  the  same  vertebra,  and  arches  over  the 
psoas) ;  and  4.  From  the  front  of  the  bodies  of  the  lumbar  vertebrse 
by  two  elongated  bundles,  called  the  cnira  of  the  diaphragm. 
Both  crura  have  tendinous  origins ;  the  right  cms  is,  however,  a 
little  longer  than  the  left ;  the  former  arises  from  first,,  second, 
and  third  lumbar  vertebras  and  their  intervening  cartilages,  the 
left  does  not  descend  so  low  by  one  vertebra.  The  inner  fibres 
of  each  cms  decussate  ;  those  of  the  right  being  the  more  anterior. 
In  their  decussation  the  fibres  separate  the  aortic  from  the  qqso- 
phageal  openings.  Between  the  two  crura  the  aorta  enters  the 
abdomen. 

From  these  various  origins  the  fibres  ascend,  at  first  nearly 
vertically,  and  then  all  arch  inwards,  and  converge  to  be  vnswUd 
into  the  central  tendon. 

The  central  temlon,  is  nearly  the  liighest  part  of  the  diaphragm. 
It  presents  a  white  glistening  surface,  owing  to  the  crossing  of  its 
tendinous  fibres;  and  its  shape  may  be  compared  to  that  of  a 
trefoil  leaf.  The  chief  point  of  interest  about  the  tendon  is  that, 
in  consequence  of  its  connections  with  the  pericardium,  below 
which  it  lies  (p.  134),  it  is  always  maintained  nearly  on  the  same 
level ;  so  that  it  helps  to  support  the  heart,  and  serves  as  a  fixed 
point  for  the  insertion  of  the  muscidar  fibres  of  the  diaphrag^m. 

OnofUKM  IK  There  are  three  large  openings  in  the  diaphragm 

m  DuTHJunv.  f^r  the  transmission  of  the  aorta,  the  oesophagus, 
and  the  inferior  vena  cava,  respectively.  The  aortic  opening  lies 
between  the  crura  in  front  of  the  spine ;  it  transmits,  also,  the 
vena  azygos  and  the  thoracic  duct,  both  of  which  lie  rather  to  the 
right  side  of  the  aorta.  Trace  the  crura  upwards,  and  observe 
that  the  inner  fibres  of  each  cross  each  other  in  front  of  the  aortas 
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somewhat  like  the  letter  X.*     Above  the  decussation,  and  a  little 

to  the  left  of  it,  is  the  (esophageal  opening',  this  is  oval  and 

entirely  muscular,  and  transmits  the  oesophagus  and  the  poeumo- 

gaetric    nerves.      The    opening  for   the   vena  cava    {foramen 

quadratum)  is  situated  in 

the  highest  part  of  the  cen-  *"'"•  **• 

tral   tendon,   rather   to  the 

right  of   the   middle  line. 

OLiiser\'e    that    the    vein    is 

intimately  connected  to  its 

margin,   and    kept   perma-    ^jjjlgfui^^jj 

nently  open.     Lastly,  there 

pass  through  the   cms,  oa 

each  side,  the  sympathetic 

and  the  greater  and  lesser 

splanchnic      nerves.       The 

arch  of  the  diaphragm,  in 

expiration,    extends    about 

as  high  as  the  fifth  rib  on 

the  right  side,  and  the  sixth 

rib  on  the  left. 

The  nerves  of  the  dia- 
phragm are  the  phrenic  (p.  132),  and  the  five  or  nix  lower  inter- 
costal nerves.  The  diaphragm  also  receives  minute  filaments 
from  the  diaphragmatic  plexus,  which  comes  from  the  semilunar 
ganglia.  On  its  under  surface  on  the  right  side,  close  to  the 
Bupra-renal  capsule,  the  plexus  joins  some  brandies  of  the  right 
phrenic  nerve,  at  which  spot  there  is  a  small  ganglion  (ga.n<fli(fn 
diaphi-agmaticum\  from  which  filaments  are  given  off  to  the 
liver,  vena  cavii  and  supra-renal  capsule.  It  is  absent  on  the  left 
side.  Its  blood-vessela  are  the  two  phrenic,  derived  from  the 
aorta,  the  internal  mammary  (p.  121),  and  the  lower  intercostal. 

FcMCTiow  OF  The  diaphragm  is  the  great  muscle  concerned 

TH»  DiAruHAGM.       io  inspiratioH.     It  may  be  said  with  Haller,  that  it 


DUFUtUOK   FBUH    ITS  UPPBB  8UBFACB.        1 

(The  duttod  tiii«8  xhow  tbe  a  moo  at  of  descent 
on  contrsclioo.) 


•  Thia  decussation  is  not  always  complete.     But  the  right  cms  always  crosses 
more  or  less  OTer  tlio  left,  so  that  the  crura  are  never  strictlj  paTsllol. 
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is  *  musculus  post  cor  nobilissimus/  During  inspiration  the  mus- 
cular sides  of  the  diaphragm  contract,  and  become  less  arched 
(as  shown  by  the  dotted  line  in  fig.  85) ;  the  floor  of  the  chest  sinks 
in  consequence,  and  more  room  is  made  for  the  expansion  of  the 
lungs.  During  expiration  the  diaphragm  relaxes,  and  the  air  is 
expelled,  partly  by  the  elasticity  of  the  lungs  and  the  thoracic 
walk,  partly  by  muscular  action.  This  alternate  sinking  and 
rising  of  the  diaphragm  constitutes  a  chief  part  of  the  mechanism 
of  breathing.  But  the  diaphragm  conduces  to  the  performance  of 
many  other  functions.  Acting  in  concert  with  the  abdominal 
muscles,  it  assists  in  the  expulsion  of  the  faeces  and  the  urine,  also 
in  parturition  and  in  vomiting  :  for  in  all  these  operations  we  firat 
take  in  a  deep  breath,  that  the  diaphragm  may  be  in  a  state  of 
contraction,  and  so  form  a  resisting  siu-face,  against  which  the 
viscera  may  be  compressed  by  the  abdominal  muscles.  Moreover, 
by  its  rapid  or  spasmodic  contractions  it  is  one  of  the  chief  agents 
concerned  in  laughing,  sneezing,  coughing,  hiccough. 

_  The  muscles   and  nerves  at  the  back   of  the 

IhsacnoM. 

abdomen  must  be  carefully  cleaned ;  also,  the 
abdominal  aorta,  and  vena  cava  inferior  in  front  of  the  spine,  with- 
out injuring  the  sympathetic  nerves,  situated  on  each  side  of  the 
bodies  of  the  vertebrae.  The  sheath  which  invests  the  psoas  should 
be  examined,  and  the  branches  of  the  lumbar  plexus  preserved  as 
they  emerge  from  the  outer  part  of  the  muscle. 

The  sheath  of  the  psoas  is  attached  to  the  sides  of  the  vertebrae, 
the  brim  of  the  pelvis,  and  above  to  the  ligamentum  arctiatum 
intenium.  It  is  this  sheath  which  determines  the  ordinary  course 
of  psoas  abscess  :  namely,  beneath  the  crural  arch  into  the  upper 
part  of  the  thigh ;  for  it  is  a  rare  exception  when  the  matter  travels 
into  the  pelvis. 

This  long  muscle  arises  by  five  muscular  fasciculi 

from  the  transverse  processes  of  all  the  lumbar 
vertebrae,  also  from  the  bodies  of  the  last  dorsal,  and  all  the 
lumbar  vertebrie  and  their  intervening  fibro-cartilages  ;  but  only 
from  the  projecting  borders  of  the  hodiea,  not  from  the  cen- 
tral grooved   part :  here  the   fibres  arise  from  tendinous  arch^ 
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thrown  over  the  lumbar  veflsels.  The  muscle  descends  vertically 
along  the  brim  of  the  pelvis,  beneath  the  crm-al  arch  into  the 
thigh,  and  is  inserted  by  a  strong  tendon  into  the  back  part  of  the 
lesser  trochanter  of  the  femur.  In  front,  the  psoas  has  in  relation 
with  it  the  ligamentma  arcuatum  interaum,  the  external  iliac 
artery,  the  kidney  and  the  ureter,  the  spermatic  vessels,  the  genito- 
crural  nerve  and  the  vas  deferens ;  behind  it,  are  the  ilium,  the 
quadratua  lumborum,  the  lumbar  plexus  of  nerves,  and  the  obturator 
nerve  which,  lower  down,  nma  along  the  inner  border  of  the  muade. 
Towards  its  insertion,  the  tendon  of  the  psoas  lies  between  the 
iliacus  and  the  pfctineus. 

As  it  passes  under  the  crural  arch,  the  tendon  of  the  psoas  lies 
immediately  over  the  capsule  of  the  hip-joint,  and  there  is  a  large 
bursa  between  them  to  facilitate  the  play  of  the  t^iudon.  It  should 
be  borne  in  mind  that  occasionally,  even  in  young  subjects,  but 
more  frequently  in  old  ones,  in  consequence  of  wear  and  tear, 
this  bursa  communicates  with  the  hip-joint.  The  fact  is  im- 
portant ;  for  it  explains  how  a  psoas  abscess  sometimes  makes  its 
way  into  the  hip-joint:  a  result  frequently  fatal. 

Psoas  Pabtuh  Once  in  about  eight  or  ten  subjects  there  is  a 

small  muscle  called  the  psoas  parvus.  It  arises 
from  the  bodies  of  the  last  dorsal  and  the  first  lumbar  vertebra?,  and 
the  intervening  fibro-cartUage  ;  thence  descending  in  front  and  to 
the  inner  side  of  the  psoas  magnus,  it  ends  in  a  long  flat  tendon, 
which  spreads  out,  and  is  inserted  into  the  linea  ilio-pectinea. 

luxcvs  Intbrxus  This  muscle  occupies  the  iliac  fossa,  and  is 
AND  Iliac  Fascia,  covered  by  the  iUac  fascia.  This  iliac  fascia  is 
attached  to  the  crest  of  the  ilium,  and  indirectly  to  the  brim  of  the 
pelvis  through  its  connection  with  the  sheath  of  the  psoas.  Itj 
most  important  attachment  is  to  the  outer  half  of  the  crural  arch  ; 
here  it  is  directly  continuous  with  the  fascia  transversalis  (p.  365), 
so  that,  together,  they  present  an  effectual  barrier  to  the  escape  of 
intestine  beneath  this  part  of  the  arch.*    The  external  iliac  artery 

*  Tho  iliac  foiwe  are  liable  to  be  the  neat  of  RuppumttoD,  and  thft  coarse  irhich 
the  pua  lakes  depends  upon  ito  poaition  with  regard  to  the  itioc  fascia.  If  the 
pus  be  seated  in  the  looflQ  cellular  tieeue  betfreea  the  peritonetun  and  the  fascia,  it 
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and  vein  lie  in  front  of  the  fascia,  vrhile  the  anterior  crural  nerve 
ia  behind  it. 

The  iliacua  intemiLs  arises  from  the  iliac  fossa,  from  the  ilio- 
lumbar ligament,*  and  from  the  capisule  of  the  hip-joint.  The 
fibres  convei^e  beneatli  the  crural  arch,  and  are  inserted  mainly 
into  the  outer  side  of  the  tendon  of  the  psoas,  and  partly  into  the 
trian^rolar  surface  of  the  femur,  below  and  anterior  to  the  leaser 
trochanter.  Thus  the  two  muscles,  so  far  as  their  action  goes, 
may  be  considered  as  one,  and  are  sometimes  called  the  ilio- 
psoas. 

The  combined  action  of  Ihe  psoas  and  iliacus  is  to  assist  in 
raising  the  body  from  the  recumbent  position,  and  to  fix  the  pelvis 
steadily  on  the  thigh :  this  supposes  the  fixed  point  to  be  at  the 
trochanter  minor.  If  the  fixed  point  be  at  the  spine,  then  the 
muscle  fiexes  and  rotates  the  femm-  outwards.  It  is  this  action 
which  often  occasions  so  much  displacement  in  fractures  of  the 
upper  third  of  the  femur. 

This  muscle  extends  from  the  crest  of  the  ilium 
bo  the  last  rib,  and  is  contained  in  a  sheath  fonned 
for  it  by  the  aponeurotic  origin  of  the  transver- 
■alis  (p.  361).  The  anterior  layer  of  its  sheath  is  attached  to  the 
roots  of  the  transverae  processes  of  the  lumbar  vertebne,  and  the 
posterior  layer  to  their  summit-s.  The  muscle,  broader  below  than 
above,  arises  from  the  ilio-lumbar  ligament  and  from  the  crest  of 
the  iliimi  for  two  inches  external  to  it.  It  is  inserted  into  the 
last  rib,  and  by  tendinous  slips  into  the  transverse  processes  of 
the  upper  four  lumbar  vertebrse.  Besides  the  preceding,  a  few 
fibres  of  the  muscle  arise  from  the  transverse  processes  of  the 
third,  fourth  and  fifth  lumbar  vertebrae,  and,  running  up  in  front 
of  the  others,  are  inserted  in  common  with  them.  The  principal 
use  of  the  muscle  is  to  steady  the  spine ;  it  also  steadies  the  last 
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nan&Ujr  adrancaa  just  abore  the  cnst  of  tho  ilium,  or  tomrda  tho  groin  through 
ih»  inguituil  canal ;  but,  if  Mat«:l  beneath  the  faacia,  the  mutter  usually  make*  ita 
vay  under  the  crural  arch  towards  the  upper  and  outer  part  of  the  thigh. 

*  This  ligament  extends  from  the  transverse  process  of  the  last  lumbar  TerteLra 
totlu  iUam. 
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rib,  »id  enables  it  to  serve  as  a  fixed  point  for  the  action  of  the 
intercostal  muscles  and  the  diaphragm.* 

By  raising  the  quadratus,  we  observe  the  aponeurotic  origin 
of  the  transversalis  from  the  summits  of  the  transverse  pro- 
cesses: this  constitutes  the  posterior  part  of  its  sheath,  and 
separates  the  muscle  from  the  erector  spinse. 

Before  examining  the  course  of  the  aorta  and  its  great  primary 
divisions,  notice  that  a  chain  of  lymphatic  glands  extends  along 
the  brim  of  the  pelvis  and  the  bodies  of  the  lumbar  vertebrae, 
following  the  course  of  the  great  blood-vessels.  Grenerally 
speaking  they  are  small ;  only  one  here  and  there  attracts  obser- 
vation. They  transmit  the  lymphatics  from  the  lower  limbs,  the 
abdominal  wall,  and  the  testicle ;  and  all  eventually  lead  to  the 
receptdcidum  chyl%  or  beginning  of  the  thoracic  duct  (p.  142). 
This  is  usually  foimd  on  the  right  of  the  aorta,  close  to  the  second 
lumbar  vertebra. 

Rblatioksof  The   aorta   enters   the   abdomen    between   the 

THE  Abdoumai.  crura  of  the  diaphragm  in  front  of  the  last  dorsal 
AoBTA.  vertebra,  and  descends  a  little  to  the  left  side  of 

the  front  of  the  spine,  as  low  as  the  middle  of  the  fourth  lumbar 
vertebra,  where  it  divides  into  the  two  common  iliac  arteries.  The 
division  is  about  the  level  of-  the  highest  point  of  the  crest  of 
the  ilium,  and  just  below  the  left  side  of  the  umbilicus.  The 
aorta  is  crossed  in  front  by  the  splenic  vein,  the  pancreas,  the  trans- 
verse portion  of  the  duodenum^  the  left  renal  vein,  the  mesentery ; 
and  it  has  also  in  front  of  it  a  chain  of  lymphatic  glands.  To  the 
right  side  of  it  lie  the  vena  cava  inferior,  the  thoracic  duct,  the 
vena  azygos,  and  the  right  crus  of  the  diaphragm.  To  the  left 
side  of  it  is  the  left  crus,  and  on  each  side  are  the  sympathetic 
nerves. 

*  The  respective  attHchments  of  the  qoadratus  lumborum,  the  croesing  of  its 
fibres,  and  its  mode  of  action,  lead  to  the  inference  that  it  is  a  large  intercostal 
muscle.  It  is  vorth  remembering  that  the  outer  edge  of  the  quadratus  Inmbomm,  in 
a  well-grown  adult,  is  abont  three  inches  from  the  spines  of  the  lumbar  vertebrae, 
and  midway  between  the  last  rib  and  the  crest  of  the  ilium.  It  is  just  outside  the 
edge  of  this  muscle  that  we  can  cut  down  to  open  the  large  bowel  without  wounding 
tbe  peritoneum. 

D  D 


The  branches  of  the  aorta  still  to  be  exairined  ariee  from  it 
in  pairs — namely,  the  phrenic,  capsular,  renal,  spermatic,  and 
lumbar.     (See  diagram  p.  384.; 

PHKranc  These  arteries  supply  the  under  surface  of  the 

AkTKRus.  diaphragm,  and  arise  separately,  or  by  a  commou 

trunk,  from  the  aorta  after  its  passage  under  the  pillars 
(p.  896).  The  right  phrenic  passes  outwards,  behind  the  vena 
cava,  the  left  behind  the  cesophagiis;  each  ascends,  lying  on  its 
corresponding  cms,  as  far  as  the  central  tendon,  where  each  divides 
into  two  branches  :  one  which  passes  transversely  across  the  tendon 
to  the  side  of  the  diaphrajym  ;  the  other,  which  seems  to  be  the 
continration  of  the  artery,  runs  forwards  to  the  anterior  part  of 
the  muscle.  Their  first  branches  are  to  the  supra-renal  capsules  ; 
then  the  right  gives  off  a  small  V»ranch  to  the  vena  cava,  the  left, 
one  to  the  cesofthagus.  They  inosculate  with  each  other,  with  the 
internal  maramar)',  and  the  intercostal  arteries.  The  right  phrenic 
vein  tenninates  in  the  inferior  vena  cava  ;  the  left,  in  the  renal 
vein,  if  not  in  the  vena  cava. 
SrPKA-RENAL  Tlic  supro-reTud  or  capsular  arteries  are  two 

AnTEMiKs.  very  small    branches,  given    off  from    the    aorta 

opposite  to  the  superior  mestrnteric  artery ;  each  nms  upon  the 
cms  of  the  diaphragm,  the  right  behind  the  inferior  cava,  and  is 
distributed  to  the  supra-renal  body,  inosculating  with  branches 
from  the  phrenic  and  renal  arteries.  The  rigbt  capsular  vHii  ter- 
minates in  the  inferior  vena  cava,  the  left  in  the  left  renal. 

RkmalAvtb-  The  renal  arteries  arise  from  the  aorta  at  right 

un  AWB  ViiNs.  angles,  and  run  transversely  to  the  kidneys.  Both 
are  covered  by  their  corresponding  veins.  The  right  is  longer  and 
rather  lower  than  .the  left,  and  passes  beneath  the  vena  cava. 
Each,  after  sending  a  small  branch  to  the  supra-renal  body,  enters 
its  kidney,  not  as  a  single  trunk,  but  by  several  liranches,  corre- 
sponding to  the  original  lobes  of  the  organ.  The  renal  veins  lie 
in  front  of  the  arteries,  and  join  the  vena  cava  at  right  angles. 
The  left  is  longer  than  the  right,  and  crosses  over  the  aorta;  it 
also  receives  the  spermatic,  capsular,  and  sometimes  the  phrenic 
veins  of  its  own  side. 
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Sfxbmatic  ^^6  apermatie  arteries,  two  in  number,  arife 

Abtbbixs  AMD  from  the  front  of  the  aorta,  a  little  below  the 
Veins.  renal.     Each  runs  down  upon  the  psoas,  crossing 

over  the  ureter  and  over  the  front  of  the  external  iliac  artery  im- 
mediately above  the  crural  arch.  Each  then  passes  through  the 
internal  abdominal  ring  and  inguinal  canal,  with  the  other  con- 
stituents of  the  spermatic  cord  to  the  testicle.  Each  artery  is 
accompanied  by  two  very  tortuous  veins,  which  unite  before  they 
empty  themselves,  on  the  right  side  into  the  vena  cava,  on  the 
left,  into  the  renal  vein.  In  the  female,  the  ovarian  arteries  do 
not  leave  the  abdomen,  but  pass,  between  the  layers  of  the  broad 
ligaments,  to  the  ovaries. 

LuMBAB  There  are  five  of  these  arteries  on  either  side : 

Abtbkibs  and  four  arise  from  the  aorta,  the  fifth  comes  from  the 

Bbanchks.  arteria  sacra  media.     They  are  analogous  to  the 

intercostal  arteries  on  a  small  scale.  They  proceed  outwards  over 
the  bodies  of  the  vertebrae,  beneath  the  arch  formed  by  the  psoas 
muscle,  towards  the  intervertebral  foramina,  and  then,  like  the 
intercostals,  divide  into  dorsal  and  abdominal  branches.  The  two 
upper  lumbar  arteries  pass  beneath  the  crura  of  the  diaphragm, 
those  on  the  right  side  being  also  behind  the  vena  cava. 

The  dorsal  branches  pass  between  the  transverse  processes 
of  the  vertebra?,  accompanied  by  the  posterior  branches  of  the  cor- 
responding nerves,  and  are  of  a  size  proportionate  to  the  large 
development  of  the  muscles  of  the  back  which  they  supply.  They 
also  send  spinal  hraTiches,  which  enter  the  spinal  canal  through 
the  intervertebral  foramina;  some  of  these  are  distributed  to  the 
anterior  part  of  the  cauda  equina,  and  others  to  the  bodies  of  the 
lumbar  vertebrae,  forming  a  series  of  arches  behind  them. 

The  abdominal  branches  all  run  outwards  behind  the  quadra- 
tus  lumborum,  except  the  last,  which  usually  runs  in  front.  After 
supplying  the  quadratus  and  psoas,  they  pass  forwards  between  the 
abdominal  muscles  and  supply  the  walls  of  thfe  abdomen.*    They 

*  Jnitt  as  the  thoracic  interooetals,  by  oommanicating  with  the  internal  maniniarj, 
form  an  arterial  ring  round  the  cheat,  ao  do  the  Inmbar,  by  communicating  with 
the  epigastric,  form  a  similar,  though  less  perfect,  ring  round  the  walls  of  the 
abdomen. 

D  n  2 
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anastomose,  laterally,  with  the  ilio-lumbar  and  circuraflei  iliac 
arteries,  and,  in  front,  with  the  internal  mammary  and  epigastric 
arteries. 

The  lumbar  vei/ng  empty  themselves  into  the  vena  cava  in- 
ferior. 

The  arteria  eacra  media,  a  diminutive  continuation  of  the 
aorta^  proceeds  from  ita  bifurcation,  and  runs  down  in  front  of  the 
?acnim  to  the  coccyx.  It  sends  off  the  fifth  lumbar  artery,  and 
lateral  branches,  wlucli  anastomose  with  the  lateral  sacral  arteries ; 
it  also  supplies  small  vessels  to  the  posterior  part  of  the  rectum. 
Its  vein  empties  itself  either  into  the  left  comraon  iliac  vein,  or 
into  the  inferior  vena  cava.  In  animals  it  is  the  artery  of  the 
tail. 

VbnaCata  The  vena  cava  inferior  is  formed  by  the  junction 

liiFntioB.  of  the  two  common  iliac  veins,  a  little  to  the  right 

aide  of  the  fifth  lumbar  Vertebra.  It  ascends  on  the  right  of  the 
aorta,  close  to  the  spine  in  the  greater  part  of  its  course.  As  it 
approaches  the  diaphragmj  the  vena  cava  inclines  a  little  to  the 
right,  separated  from  the  aorta  by  the  right  crus,  to  go  tbroiigli 
it8  tendinous  opt^uiiig  in  the  diaphragm,  and  reach  the  right  side 
of  the  heart.  Its  relations,  beginning  from  below,  are — in  front, 
the  mesentery,  the  third  part  of  the  duoilenum,  the  pancreas,  the 
liver,  imd  the  right  spermatic  artery ;  liehind  it  are  the  right 
renal  artery,  the  right  lumbar  arteries,  and  the  sympathetic  of 
the  right  side.  It  receives  the  lumbar  veins,  the  right  spermatic 
(the  left  joins  the  renal),  the  renal,  the  capsular,  the  right  phrenic, 
and  the  hepatic  veins. 

CoinioM  luAc  The  aorta  divides,  in  front  of  the  fourth  lumbar 

Axaavu  axd  vertebra,  into  two  great  branches,  termed  the  com- 

Vwat.  mon  itiac  arteries.  They  diverge  at  an  acute  angle, 

and,  after  a  course  of  about  two  inches,  each  divides  over  the  sacro- 
iliac symphysis,  into  the  external  and  internal  iliac.  They  lie 
upon  the  bodies  of  the  fourth  and  fifth  lumbar  vertebrae.  They 
are  covered  by  peritoneum,  and  crossed,  at  or  near  their  division,  by 
the  ureters.  They  are  also  crossed  by  branches  of  the  sympathetic 
on  their  way  to  the  hypogastric  plexus.    So  far,  then,  the  relations 
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of  both  common  iliac  arteries  are  similar.    But  each  has  its  special 
relations  as  follows : — 

The  special  relations  of  the  right  common  iliac  are,  that  it  lies, 
at  its  commencement,  close  to  the  left  of  the  inferior  vena  cava  ; 
and  that  it  subsequently  crosses  over  ho!h  the  conimoii  iliac  veins. 

The  special  relations  of  the  left  common  iliac  are,  that  it  lia^, 
in  front  of  it,  the  end  of  the  sigmoid  flexure  of  the  colon  and  the 
inferior  mesenteric  vessels;  and,  to  its  right  side,  the  common  iliac 
vein,  which  gradually  gets  more  behind  it  towards  the  sacro-iliac 
symphysis. 

The  relations  of  these  arteries  with  regard  to  their  corre^ 
sponding  veins  ai«»  practically,  important  in  reference  to  the  ope- 
ration of  tying  them.  This  operation  is,  obviously,  easier  on  the 
left  side  than  the  right.* 

If  the  common  iliac  artery  were  ligatured,  the  collateral  cir- 
culation  would  he  maintained  through  the  following  vessels :  hy 
the  internal  mammary  anastomosing  with  the  deep  epiga«tric  a. ; 
by  the  lumbar  arteries  with  the  circumflex  iliac  and  the  ilio- 
lumbar a. ;  by  the  lumbar  with  the  gluteal ;  hy  the  middle  sacral 
with  the  lateral  nacral  a. ;  by  the  spermatic  with  the  deferential, 
cremasteric,  external  pudic  and  superficial  perineal  ai-teries ;  by 
the  superior  hipmorrboidal  with  the  middle  and  inferior  haemoc- 
rhoidal  a. ;  by  the  lower  intercostals  with  the  epigastric  a.  (super- 
ficial and  deep)  ;  and  by  the  middle  and  the  inferior  haimorrhoidaJ, 
the  pudic  and  its  branches,  and  the  vesical  arteries  communica- 
ting in  the  middle  line  with  the  corresponding  branches  of  the 
oppoi^ite  side. 

External  The  e£ct&ma,l  Uia^  artery  passes  along  the  brim 

Iiuc  Abtbbt.         of  the  pelvis,  first  on  the  inner  side,  and  then  in 

•  The  length  of  the  common  iiiftf.  arteiy  is  Rpt  to  rary  in  different  p«non8.  "We 
bare  seen  it  from  three-fourths  of  au  inch  to  three  and  a  half  iacLaa  long.  Thcai< 
varietiefl  m&v  arise  either  from  a  high  dtvision  of  the  norta,  or  a  low  dirioion  of  the 
commoQ  iliac,  or  both.  It  in  imposMifile  to  ascertnin,  beforehHiul,  it«  length  in  any 
giren  inetAoce,  as  tbe-re  is  no  necoHsarj  relation  between  its  letigth  nnd  the  height  of 
the  a^ult  individual.  It  is  oft«n  rerf  short  in  men  of  tall  atature,  and  tfiet  vm&. 
The  left  is  usually  described  lut  ruther  longer  tliaa  the  right ;  but,  from  the  examina- 
tion of  \W  bodies,  our  conclusion  ts  that  their  arorogc  length  is  the  same. 
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front  of  the  psoas.  Lower  down  it  passes  under  the  crural  arch, 
midway  between  the  antt^rior  superior  ppine  of  the  ilium  and  the 
tsympbysis  pubis,  and  takes  the  name  oi  fernoral.  Tbe  artery  has 
in  front  of  it  the  peritoneum,  and  intestine ;  and,  ju3t  above 
Poupart's  ligament,  the  deep  circumflexa  ilii  vein,  the  spermatic 
vessels,  and  the  vas  deferens.  On  its  inner  side,  and  on  a  plane 
somewhat  posterior,  is  the  corresponding  vein.  The  iliac  fa^ia 
lies  behind  the  vessels,  but  a  thin  layer  of  fascia  derived  from  it 
is  continued  over  them.  In  front  of  the  artery  are  a  chain  of 
lymphatic  glands. 

Tbe  branches  given  off  by  this  art-ery  are  : — 
The  deep  epigastric,  already  descril>etl  (p.  366). 
The  deep  circwinflexa  iliij  which  arises  from  tbe  outer  side 
the  artery,  just  aV»ove  the  crural  arch,  and  running  towards  the 
anterior  superior  spiue  of  the  ilium  in  a  sheath  formed  by  the 
fascia  iliaca,  subsequently  perforates  the  transversalis  muscle.*  In 
the  dissection  of  the  abdominal  muscles  (p.  367),  the  continuation 
of  it  waa  seen  skirting  the  crest  of  tbe  ilium  l»etween  the  internal 
oblique  and  the  transversalis,  and  sending  a  branch  upwards  be- 
tween these  miiselea  for  their  supply.  The  main  trunk,  much 
reduced  in  size,  inosculates  with  the  ilio-himbar  derived  from  the 
internal  iliac. 

LioATVBB  OF  The  best  way  of  tying  the  external  iliac  is  to 

THi  ExTKBNAi.  make  a  curved  incision  at  the  lower  part  of  the 
^"*'^'  abdomen,  beginning  a  little  above  the  middle  of 

the  crural  arch,  and  ending  about  an  inch  to  the  inner  side  of  the 
spine  of  the  ilium.  Tbe  strata  of  the  alxiominal  muscles,  with 
the  fascia  transversalis, should  then  be  divided  to  the  same  extent; 
after  which,  tbe  peritoneum  with  the  spermatic  vessels  must  be 
separated  by  tbe  lingers  from  the  iliac  fossa.  It  is  necessary  to 
make  a  small  incision  through  the  sheath  of  the  vessel,  to  facilitate 
the  passage  of  the  needle.  Remember  that  the  vein  is  closely 
connected  to  its  inner  side,!  that  the  genito-crural  nerve  ie  not 

*  The  conne  of  this  artery  iihoald  be  borne  in  mind  in  0fK>niQg  iliac  abacesMs. 
f  Tliis  relative  position  of  the  Tcs.iels  does  not  alwa^n*  exist      In   old  •nhjecta, 
Ims  fraquentlj  in  adults,  it  is  «unie:ini«i  found  that  the  exteraai  iliac  artery  roDS  very 


■ 


BTMPATHETIG   IN   THE   ABDOMEN.  407 

far  off,  and  that  the  circumflex  iliac  vein  crosses  the  artery  just 
above  Poupart's  ligament. 

After  ligatuie  of^the>  arterv  the  collateral  circulation  would  be 
maintained  by  anastomoses  between  the  internal  mammary  and  the 
deep  epigastric;  between  the  lumbar  arteries  and  the  circumflex 
iliac;  between  the  pubie branch  of  the  obturator  and  the  branch 
of  the  epigastric;  between  the  gluteal  and  th&  internal  and 
external  circumflex;  between  the  sciatic  and  the  first  perforating 
and  the  internal  circumflex;  between  the-  obturator  and  the  in- 
ternal circumflex;  between  the  spermatic^.the  deferential,  and  the 
(cremasteric  and  the  external  pudic;  between  the  low«r  intercostals 
and  the  lumbar  arteries  and  the  epigastric  artery^ 

SniPATECTic  The  general  plan  upon  which  the  sympathetic 

Nbbtb.  nerve  is  arranged    has  been  aoticed  in  the  dis- 

section of  the  neck  (p.  1 14).  The  lumbar  portion  of  it  must  now 
be  examined. 

The  abdominal  part  of  the  sympathetic  descends  on  either  side 
in  front  of  the  bodies  of  the  lumbar  vertebras,  along  the  inner 
border  of  the  psoas.  The.  nerve  has  an  oval  ganglion  opposite  each 
lumbar  vertebra,  so  that  there  are  five  on  each  side.  These  ganglia 
are  connected  by  small  filaments,  and  each  ganglion  receives  two 
branches  from  the  corresponding  spinal  nerve,  as  in  the  chest.. 

Solar  Thxxva  ^^^  solar  plexus  is  situated  in  front  of  the 

Ain>  TH>  Saw-  aorta  and  surrounds  the  coeliac  axis  in  a  dense 
L0NAB  Ganoua       network  of  nerve-filaments,  on  which  are  several 

tortuoiuly,  instead  oS  nearly  straight,  along  the  brim,  of  the  pelris.  But  the  vein  dcea 
not  follow  the  arterj  in  it«  windings,  and  may.  poseiUy  Ue^  outside  the  artery  just 
where  we  propose  to  place  the-ligatura. 

The  mode  of  performing  the  operation  described  in  the  text  is  recommended  bj 
Sir  A.  Cooper.  Mr.  Abemethy,  however,  who  first  set  the  example  of  tying  this 
artery,  in  1796,  adopted  a  somewhat  different  proceeding.  He  says:  'I  first  made 
an  incision  about  three  inches  in  length  through  the  integuments  of  the  abdomen,  in 
the  direction  of  the  artery,  and  thus  laid  bare  the  aponeurosis  of  the  external  oblique 
muscle,  which  I  next  divided  from  its  connection  with  Poupart's  ligament,  in  the 
direction  of  the  external  wound,  for  the  extent  of  about  two  inches.  The  margins  of 
the  internal  oblique  and  transversalis  muscles  being  thus  exposed,  I  introduced  my 
finger  beneath  them  for  the  protection  of  the  peritoneum,  and  then  divided  them. 
Next,  with  my  hand,  I  pushed  the  peritoneum  and  its  contents  upwards  and  inwardsj 
and  took  hold  of  the  artery.' 
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ganglia.  It  receives  the  splanchnic  nerves,  and  some  liranclies 
from  the  pneumogastric  nerves;  and  it  gives  off  filaments  which 
siuTOund  the  various  hranches  of  the  abdominal  aorta,  the  plexuses 
thus  formed  taking  the  name  of  the  arteries  they  accompany. 

The  deinilunar  ganglia  are  situated,  one  on  each  side  of  the 
coeliac  axis,  and  internal  to  the  supra-renal  capsiUes.  These  ganglia 
have  heen  described  (p.  395). 

The  plexiiaes  couuected  with  these  nervons  centres  are, — the  dia- 
phragmatic, the  superior  mesenteric,  the  supra-renal,  the  renal,  the 
srpermatic,  the  coronary  hepatic  and  splenic,  the  aortic,  and  the  inferior 
mesenteric. 


Htpooasthic 
Plrxus. 


The  hypogastric  plexus  is  situated  between  the 
common  iliac  arteries,  on  the  last  lumbar  vertebrae 
and  the  sacrum.  It  consists  of  an  intricate  interlacement  of 
pympathetic  filaments,  which  pass  down  into  the  pelvis,  for  the 
supply  of  the  pelvic  viscera.  Although  this  plexus  is  so  in- 
tricate, it  presents  no  distinct  ganglia.  As  it  passes  down  it 
receives  branches  from  some  of  the  spinal  nerves,  but  mainly 
from  the  third  and  fourth  sacral  nerves.  From  this  large  plexus 
are  derived  secondary  plexuses,  which  ramify  around  branches  of 
the  internal  iliac  artery:  thus  there  are,  the  inferior  ha^morrhoidal 
plexii?,  the  vesical,  the  uterine,  the  ovarian,  the  prostatic,  and 
the  vaginal ;  all  of  which  send  filaments  which  accompany  the 
emaUest  branches  of  the  arteries. 

Lxnnus  The    lumbar   plexus   is   formed   by   the  union 

Plbxcs  or  of  the  anterior  branches  of  the  foui-  upper  lum- 

'^"**™'  bar  nerves.      The  fifth  d«3es   not  enter   into   the 

formation  of  this  plexus,  but  joins  the  sacral  plexus  under  the 
name  of  the  lumbo-sacral  cord.  The  plexus  lies  over  the  transverse 
processes  of  the  corresponding  vertebne,  embedded  in  the  substance 
of  the  psoas,  so  that  this  muacle  must  be  dissected  away  !»efore  the 
plexus  can  be  seen.  Like  the  brachial  plexus,  the  nerves  com- 
posing it  Biiocessively  increase  in  size  from  above.  Its  branches 
are  five  in  number,  and  arise  in  the  following  order  (fig.  86). 

a.  The  first  lumbar  nerve  generally  divides  into  two  branches ; 
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the  upper  being  the  ilio-hypogastric,  the  lower  the  ilio  inguinal. 
They  cross  obliquely  over  the  quadratus  lumborum  to  the  crest  of 
the  ilium,  and  then  separate.  The  ilio-hypogaatric  passes  forwards 
to  the  crest  of  the  ilium,  where  it  pierces  the  transversalis,  and 
divides  into  its  two  terminal  branches — ^the  iliac  branch,  which 
supplies  the  skin  over  the  glutseal  region,  behind  the  last  dorsal 
nerve,  and  the  hypogastric  branch,  which  runs  forward  between  the 
transversalis  and  internal  oblique,  and  then  perforates  the  aponeu- 

Fio.  86. 


a.  IUo-hypoga«tric  a. 

b.  Dlo-lngnlnal  n. 

e.  Eztemal  cataneooa  n. 

rf.  Anterior  cnusl  n. 

e.  Crural  branch  of  geoito- 

crural  n. 
/.  Obturator  n. 
I/.  Genital  branch  of  genlto- 

crural  n. 
h.  Lnnibo-sacral  n. 


I.  Fti«t  Inmfaar  n. 

5.  Second  „  „ 
8.  Third  .,  „ 
4.  Fonrth    „ 

6.  Fifth       „ 


PUW  OF  THB  LiniBAR  FLBXTTS  AND   BRANCUBS. 

rosis  of  the  external  oblique  to  supply  the  skin.  The  Uio-inguinal, 
the  smaller,  perforates  the  transversalis  and  internal  oblique,  comes 
out  through  the  external  abdominal  ring  in  front  of  the  spermatic 
cord,  and  supplies  the  skin  of  the  penis  and  scrotrun-^  in  the  male, 
and  the  labium  in  the  female. 

b.  The  genito-crural  nerve  is  smaU,  and  comes  from  the 
second  lumbar.  After  perforating  the  psoas,  it  runs  down  along 
the   outer  side  of  the  external  iliac  artery,  and  near  the  crural 
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.nrch  divides  into  the  gemtal  branch  fy*,  which  runs  along  the 
inguiaal  canal,  on  \he  under  aspect  of  the  spermatic  cord,  and 
supplies  the  cremaster ;  and  the  crurtxl  {e\  which  proceeds  under 
the  crural  arch,  and  is  lost  in  the  skin  of  the  upper  part  uf  the 
thigh,  where  it  communicates  with  the  middle  cutaneous  nerve. 

c.  The  external  cutanemia  iwi've  of  the  (high  is  generally 
derived  from  the  second  lumbar.  It  runs  through  the  psoas, 
tlien,  crossing  obh'quelj  over  the  iliacus  towards  the  spine  of  the 
ilium,  passes  beneath  the  crural  arch,  and  is  finally  distributed  to 
the  skin  on  the  outside  of  the  thigh.  If  the  external  cutaneous  be 
not  found  in  its  usual  situation,  KHiik  for  it  as  a  distinct  branch  of 
the  anterior  crural,  nearer  tlje  psoas  roustle, 

d.  The  anterior  crural  (ti),  the  largest  and  most  important 
branch,  is  formed  by  the  union  of  the  third  and  fourth  lumbar 
nerves,  sometimes  receiving  a  small  branch  from  the  second.  It 
descends  in  a  groove  between  the  psoas  and  the  iliacus  l>ehind  the 
fascia  iliaca,  supplies  both  these  muscles,  and  then,  passing  imder 
the  crural  arch  to  the  outer  side  of  tlie  femoral  artery,  is  finally 
distributed  to  the  extensor  muscles  of  the  knee,  to  the  sartorius 
and  pectineus,  and  the  skin  of  the  thigh  and  leg. 

e.  The  obturatar  iierve  (f)  is  next  in  size  to  the  anterior  crtu^al. 
It  proceeds  from  the  third  and  fourth  lumbar  nerves,  descend? 
behind  the  psoas  muscle,  and  then,  getting  to  its  inner  border  it 
runs  along  the  brim  of  the  pelvis  to  the  obturator  foramen,  through 
the  upper  part  of  which  it  passes  to  the  adductor  muscles  of  the 
thigh. 

/.  The  accessory  obturator  nerve,  by  no  means  a  constant 
branch,  ia  derived  from  the  third  and  fourth  lumbar  nerves.  It 
descends  over  the  horizontal  ramus  of  the  pubes,  supplies  the  pec- 
tineus  and  gives  off  a  small  branch  to  the  hip  joint. 

Pofitponing  the  minute  anatomy  of  the  abdominal  viscera, 
begin  the  examination  of  the  contents  of  the  pehds. 
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DISSECTION   OF  THE  PELVIC  VISCERA. 

The  functions  of  the  pelvis  are  to  protect  its  own  viscera ;  to 
support  those  of  the  abdomen ;  to  give  attachment  to  the  muscles 
which  steady  the  trunk  ;  to  transmit  the  weight  of  the  trunk  to 
the  lower  limbs,  and  to  give  origin  to  the  muscles  which  move 
them.  In  adaptation  to  these  functions,  the  form  of  the  pelvis 
is  that  of  an  arch,  with  broadly  expanded  wings  at  the  sides, 
and  projections  in  appropriate  situations  to  increase  the  leverage 
of  the  muscles.  The  sacnun,  impacted  between  the  ilia,  repre- 
sents the  key-stone  of  the  arch,  and  is  capable  of  supporting  not 
only  the  trunk,  but  great  burdens  besides.  The  sides  or  pillars 
are  represented  by  the  ilia ;  these  transmit  the  weight  to  the 
heads  of  the  thigh-bones,  and  are  thickest  and  strongest  just  in 
that  line,  i.e.  the  brim  of  the  pelvis,  along  which  the  weight  is 
transmitted.  Moreover,  to  effect  the  direct  transmission  of  the 
weight,  the  plane  of  the  arch  is  oblique.  This  obliquity  of  the 
pelvis,  its  hollow  expanded  sides,  its  great  width,  the  position  and 
strength  of  the  tuberosities  of  the  ischia,  are-so  many  proofs  that 
man  is  adapted  to  the  erect  posture. 

The  general  conformation  of  the  pelvis  in  the  female  is 
modified,  so  as  to  be  adapted  to  utero-gestation  and  parturition. 
Its  breadth  and  capacity  are  greater  than  in  the  male.  Its  depth 
is  less.  The  alse  of  the  iliac -bones  axe  more  expanded.  The 
projection  of  the  sacrum  is  less  perceptive,  and  consequently 
the  brim  is  more  circular.  The  span  of  the  pubic  arch  is  wider. 
The  bones,  too,  are  thinner,  and  the  muscular  impressions  less 
strongly  marked. 

The  cavity  of  the  pelvis  being  ciurved,  the  axis,  or  a  central 
line  drawn  through  it,  must  be  curved  in  proportion.  For  all 
practical  purposes,  it  is  sufficient  to  remember  that  the  axis  of 
the  pelvis  corresponds  with  a  line  drawn  from  the  anus  to  the 
umbilicus.* 

*  In  a  well-formed  female  the  base  of  the  sacrum  is-abont  four  inches  higher  than 
the  upper  part  of  the  symphysis  pubis,  and  the  point  of  the  coccyx  is  rather  more 
than  half  an  inch  higher  than  the  lower  part  of  the  symphysis. 

The  obliquity  of  the  pelvis  is  greatest  in  early  life.    In  the  foetus,  and  in  young 


412 


EECT0-VE8I0AL   POUCH. 


CovniTN  OF  The  male  pelvis  contains  the  last  part  of  the 

THK  Male  Pelvis,  intestinal  canal,  named  the  rectum,  the  bladder 
with  the  prostate  gland  at  the  neck,  and  the  vesiculaj  seminales. 
If  the  bladder  be  empty,  some  of  the  small  intestine  will  be  in 
the  pelvis  ;  not  so  if  the  bladder  be  distended. 

CocBSKor  The  rectum  enters  the  pelvis  on  the  left  aide 

TB»  RacTCM.  of  the  sacrum,  and,  after  describing  a  curve  cor- 

respondinji;  with  the  concavity  of  the  sacnmi,  terminates  at  the 
anus.  In  the  first  part  of -its  course,  it  is  loosely  connected  to 
the  back  of  the  pelvis  by  a  peritoneal  fold,  called  the  m«so- 
Tvctum:  between  the  layers  of  this  fold,  the  superior  hsemor- 
rhoidal  vessels,  the  continuation  of  the  inferior  mesenteric,  with 
nerves  and  lymphatics,  runs  to  the  bowel. 

The  rectum  does  not  take  this  course  in  all  cases;  sometimes 
it  makes  one,  or  even  two  lateral  cxuves.  In  some  rare  cases  it 
enters  the  pelvis  on  the  right  side  instead  of  the  left.  Since 
these  variations  from  the  usual  arrangement  cannot  be  ascertained 
during  life,  they  should  make  us  cautious  in  the  introduction  of 
boiigies.* 

Rbctt>-twical  ^liilst  the  parts  are    still  undisturbed,  intro- 

PoTCH.  duce     the    finger   into    the    recto-vealcal    peri- 

toneal pouch  (fig.  87).  This  is  a  cid-de-sac  farmed  by  the 
peritoneum  in  passing  from  the  front  of  the  rectum  to  the 
lower  and  back  part  of  the  bladder.  In  the  adult  male, 
the  bottom  of  this  pouch  is  about  one  inch  distant  from  the  base 
of  the  prostate  gland  :-f-  therefore  part  of  tlie  under  surface 
of  the  bhidder  is  not  covered  by  peritoneum;  awl  since  this 
part  is  in  immediate  contact  with  the  rectum,  it  is  practicable 
t«  tap  the  distended  bladder  throucfh  the  front  of  the  bowel 
without   injuring   the   peritoneum.     The  operation    has,   of  late 


ehildKn.  iu  oipAdty  ia  email ;  fend  the  rtMem,  which  anbaequeutly  li«loiig  to  it,  u« 
aituMted  in  the  abdomen. 

*  In  old  age  the  reetuni  hits  aometimes  a  zigz&g  nppcamnce  immediateljr  kbore 
the  aoiu.  These  Utenil  iiiclinstions  are  popoTinblj  produnxl  bjr  the  enonnooi  dis)t«n- 
■ions  to  which  thri  bowel  ha^t  been  oetruioniilljr  •nbjected. 

f  The  bottom  of  the  pouch  is  from  three  to  four  inches  distaot  from  the  anus. 
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years,  been  revived,  and  with  great  success.*  It  is  easily  done, 
and  not  attended  with  risk,  provided  all  the  parts  be  in  their 
regular  position.  But  this  is  not  always  the  case.  It  sometimes 
happens  that  the  peritoneal  pouah  comes  down  nearer  to  the 
prostate  than  usual — we  have  seen  it  in  actual  contact  with  the 
gland;  so  that,  in  such  a  case,  it  would  be  impossible  to  tap 
the  bladder  from  the  rectum  without  going  through  the  peri- 
toneum. In*  children  the  peritoneum  comes  down  lower  than  it 
does  in  the  adult,  because  the  bladdier  in  the  child  is  not  a  pelvic 
viscus. 

Fio.  87. 


Bjrmidiyiis  pnbto 


OorpQS  cftTernosiUD 
penis  .    .    .    .    . 


Olaaipeate    .    . 

Corjrai  iponglofom 
imthne  .    •    •    • 


Bulb  of  oorp.  ipon- 
giosam    .    .    .    . 

Cowper**  gknd  with 
dnct    .... 

Membnudona  part 
of  nrethm  sor- 
lonnded  by  oom- 
pretaor  mnsde. 

Froatote  gland 


pHrlioheain  in  dot- 
ted oatline. 


UietB-. 

Vw  deferens. 
VcdouU  seminklis. 


DIAOBAM  OF  THB   BU.A'nTB  POSITION  OF  THB  PEI.TIC  TISCXRA. 

The  recto-vesical  pouch  is  permanent.  But  there  is  another 
peritoneal  pouch  on  the  front  part  of  the  bladder,  which  is  only 
produced  when  the  bladder  is  distended.  To  produce  it,  the 
bladder  should  be  blown  up  through  one  of  the  ureters.  The 
bladder  soon  fills  the  pelvis,  and  then,  rising  into  the  abdomen, 
occasions  the  pouch  between  it  and  the  abdominal  wall.  At 
first,  the  pouch  is  shallow,  but  it  gradually  deepens  as  the  bladder 


*  See  a  paper  in  the  '  Med.  Ghir.  Trans.'  toU  zxxt.  b;  Mr.  Cock. 
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rises.  If  the  bladder  lie  distended  half-way  up  to  the  umbilicus, 
whicli  is  coramonly  the  case  when  it  has  to  l.>e  tapped,  we  find 
that  the  bottom  of  the  pouch  would  W  alwut  two  inches  from 
the  symphysis  pubis  (fig.  87).  Witbin  this  distance  from  the 
symphyais,  the  bladder  may  be  ta]i]>ed  in  the  linea  alba,  with- 
out risk  of  woundmg  the  peritoneum.  Thus,  t)ie  surgeon  bus 
the  choice  of  two  situations  in  which  he  may  tap  the  bladder 
— above  the  pubes,  or  from  the  ri-ctum.  Which  of  the  two  be 
the  more  appropriate,  must  be  decided  by  the  circumstances  of 
the  case. 


^ 


DISSECTION   OF  THE    MALE   PERINEUM. 

Before  dissectin}?  the  perineum,  it  is  expedient  first   to   ex- 
amine the  osseous  and  ligamentous  boundaries  of  the  lower  aper- 
p,o_  88  ture  of  the  pehi?.     Looking  at  the  male 

pelvis  (with  the  ligaments  preserved), 
we  ob.ser\e  that  this  aperture  is  of  a 
lozenge  shape ;  that  it  is  bounded  in 
front  by  the  symphysis  of  the  pubes, 
laterally  by  the  rami  of  the  pubes  and 
ischium  ;  behind,  by  the  coccyx  and  the 
great  sacro-ischiatic  ligaments. 

This    space,  for  convenience  of   de- 
ecription,  is  divided  into  two  by  a  line 
oi&uuAJi  Of  TMK  FKAMRwoBK  drawu  ffom  oue  tulier  iachii  to  the  other, 
or  THE  PRKiNitrif.  rp^g  anterioi  forms  a  nearly  eqiiibteral 

triangle,  of  which  the  sides  are  from  three  to  three  and  a-half 
inches  long ;  and  since  it  transmits  the  urethra,  it  is  called  tiie 
ui'elhral  division  of  the  perineum.  The  posterior,  containing  the 
anus,  is  called  the  audi  divimon  (fig.  88,  2).* 

The  subject  should  Ix-  placed  in  the  usual  position  for  lithotomy, 
with  a  full-sized  staff  in  the  bladder,  the  rectum  moderately  dis- 
tended with  tow,  and  the  scrotum  raised  by  means  of  hooks.     A 

*  The  dimoniion*  of  the  lower  ontlet  of  the  pivis  ure  apt  to  rarj  io  different 
sabj(«t«,  «a<l  the  lithotomist  mnst  modify  hi»  incisions  acoardkglj. 
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central  ridge,  named  the  rapJiS,  extends  from  the  anus,  along  the 
perineum,  scrotum,  and  under  sur&ce  of  the  penis.  Between  the 
tuberosities  of  the  ischia  and  the  anus  are  two  depressions,  one  on 
each  side,  marking  the  ischio-rectcd  fo8»Sj  which  are  found  imme- 
diately beneath  the  skin,  filled  with  more  or  less  fat.  In  the  lateral 
operation  of  lithotomy,  the  incision  should  commence  at  a  point 
midway  between  the  anus  and  the  posterior  fold  of  the  scrotum, 
close  to  the  left  side  of  the  raph6 ;  it  should  be  carried  downwards 
and  outwards,  to  a  point  midway  between  the  tuber  ischii  and  the 
anu9.  ,  In  the  bilateral  operation,  the  incision  is  semi-lunar,  the 
horns  being  made  on  either  side  between  the  tuber  ischii  and  the 
anus,  equidistant  from  these  points  respectively ;  while  the  centre  of 
the  incision  runs  about  three-quarters  of  an  inch  above  the  anus. 
At  the  anus  the  skin  becomes  finer  and  more 
delicate,  forming  a  gradual  transition  towards 
mucous  membrane :  during  life  it  is  drawn  into  wrinkles  by  the 
permanent  contraction  of  the  cutaneous  sphincter.  Moreover,  the 
skin  at  the  margin  of  the  anus  is  provided  with  numerous  minute 
glands,*  which  secrete  an  unctuous  substance  to  facilitate  the 
passage  of  the  faeces.  When  this  secretion  becomes  defective  or 
vitiated,  the  anal  cutaneous  folds  are  apt  to  become  excoriated, 
chapped,  or  fissured  ;  and  then  defsscation  becomes  very  painful. 

The  skin   should   be  reflected,  by  making  an 
DiBSEcriox.  ...         ,  ^,  .  ,  ,,,.?. 

mcision  along  the  raphe,  round  the  margin  of  the 

anus  to  the  coccyx.     Two  others  must  be  made  on  each  side  at 

right  angles  to  the  first,  the  one  at  the  upper,  and  the  other  at  the 

lower  end  of  it.     The  skin  of  the  perineum  must  then  be  reflected 

SuBcuTAifEors       outwards.  In  reflecting  the  skin,  notice  the  charac- 

TissuE,  ters  of  the  subcutaneous  structure.f    Its  characters 

*  Thes«  glands  are  the  analogues  of  the  anal  glands  in  some  animals,  eg.  the  dog 
and  the  bearer.  They  are  found  not  only  about  the  anus,  bat  also  in  the  subcataneous 
tissue  of  the  perineum,  a  fact  for  the  demonstration  of  which  we  are  indebted  to 
the  late  Professor  Quekctt.     They  are  large  enough  to  be  seen  with  the  naked  eye. 

t  The  probable  thickness  of  this  subcutaneous  tissue  is  a  point  which  ought  to  be 
determined  by  the  lithotomist  in  making  his  first  incision.  Its  great  thickness  in  some 
cases  explains  the  depth  to  which  the  surgeon  has  to  cut  in  letting  out  pus  from  the 
ischio-rectal  foesa. 


416 


DISSECTION    OF    THE    MALE    PKRINEUM. 


alter  in  adaptation  to  the  exigencies  of  each  part.  On  the  scro- 
tum the  fat  constituent  of  the  tissue  is  entirely  absent;  while 
the  connective  tissue  element'  is  most  abundant,  and  dinging  life 
elastic  and  contractile.  But,  towards  the  deeper  part  of  the  anus. 
Fat  Of  IscKio  the  fat  accumulates  more  and  more,  and  on  either 
KRCTAL  Fobs*.  gj^je  ^f  j^he  rectum  it  is  found  in  the  shape  of  large 
masses,  filling  up  what  would  otherwise  be  two  deep  hollows  in  this 
situation — namely^  the  iaekio-reckd  foaut.  These  fosBie  are  tri- 
angular, with  their  l»ases  towards  the  skin,  and  tlieir  apices  at  the 
divergence  of  the  obturator  internus  and  levator  ani.  They  are 
about  two  inches  in  depth,  and  much  deeper  posteriorly  than 
in  front.  This  accumulttion  of  fat  on  each  side  of  the  anus, 
permits  the  easy  distension  and  contraction  of  tte  lower  end  of 
the  bowel  during  and  after  the  passage  of  the  faeces.  Over  the 
tuberosities  of  the  ischia  are  large  masses  of  fat,  separated  by 
tough,  fibrous  septa,  passing  from  the  skin  to  the  bone,  so  as  \o 
make  an  elastic  padding  to  sit  upon.  Occasionally,  too,  there  are 
one  or  more  large  buraoi,  interposed  between  this  paddiug  and  the 
bone. 

So  much  respecting  the  general  characters  of  the  subcutaneous 
tissue  of  the  perineum.  Some  anatomists  describe  it  as  consisting^ 
of  three,  four,  or  even  more  layers,  but  in  nature  we  do  not  find  it 
80.  It  may,  indeed,  lie  divided  into  as  many  layers  as  we  please, 
according  to  our  skill  in  dissection ;  but  this  only  complicates 
what  is,  in  itself,  simple. 

The  external  sphincter  ani  must  now  be  cleaned ; 
care  being  taken  not  to  remove  any  of  its  fibres  ; 
which  are  intimately  connected  with  the  skin.  Posteriorly,  the 
lower  border  of  the  gluteus  maximus  must  be  displayed,  and  the 
vessels  and  nerves  crossing  the  perineum,  towards  the  anus,  care- 
fully dissected. 

EmnurAi.  The  external  sphincter  of  the  anus  is  elliptical, 

SpBiRCTBa  Asn.  and  arisen  from  the  point  of  the  coecyx,  and 
the  ano-coccygeal  ligament.  TJie  muscular  fibres  surround  the 
anus,  and  are  inserted  in  a  pointed  manner  in  the  tendinous  centre 
of  the  perineum  (p.  419).     It  is  called  the  external  sphincter,  to 


DissBcrioM. 
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(listingiiieh  it  from  a  deeper  and  more  powerful  hnnd  of  muscular 
fibres  which  surrounds  the  last  inch  or  more  of  the  rectiun,  and  is 
situated  next  to  the  mucous  memhrane. 

CtTTAjcTOus  '^®  cutaneous  vessels  and  nerves  of  the  peri- 

VnsKu  AKP  neutn  come  from   the  internal   pndic  artery  and 

NsuTBB.  nerve,  and  chiefly  from  that  branch  of  it  called  tho 

superfrcialis  perinei.     This  will  be  traced  presently. 

The  extei'iuil  or  inferior  hi'moiTkoidal  arteries,  cross  trarw- 
versely  through  the  ischio.rectal  fossa,  from  the  ramus  of  tlie 
iBchium  towards  the  anus.  They  come  from  the  pudic  (which  may 
be  felt  on  the  inner  side  of  the  ischium),  and  running  inwards, 
divide  into  numerous  branches,  which  supply  the  rectum,  levator 
ani,  and  sphincter  ani.  The  nerve  which  accompanies  the  artery 
comes  from  the  pudic,  and  supplies  the  sphincter  ani  and  the  skin 
of  the  perineum. 

The  fourlh  aacral  nerve  emerges  through  the  coccygeus  close 
to  the  tip  of  the  coccyx,  and  supplies  the  skin  of  the  perineum 
between  this  bone  and  the  anus. 

The  inferioT  pudendal  nerve  comes  througli  the  muscular 
fascia  of  the  thigh,  a  little  above  the  tuber  ischii,  and  ascends, 
dividing  into  filaments,  which  supply  the  front  and  outer  part  of 
the  scrotum  and  perineum.  It  is  a  branch  of  the  lesser  ischiatic 
nerve,  and  ooramunicates  in  front  with  the  posterior  branch  of  the 
superficial  perineal  nerve. 

SnpKBnciAL  "^^^  subcutaneous    fascia  of  the  perineum   is 

Fascia  op  thu  composed  of  a  superficial  and  a  deep  layer.     The 

PEaiMETM.  superficial  layer  contains  more  or  less  fat,  and  is 

continuous  with  that  of  the  scrotum,  the  thighs,  and  the  posterior 
part  of  the  perineum.  The  deeper  layer  is  best  demonstrated  by 
blowing  air  beneath  it  with  a  blow-pipe ;  its  connections  are  as 
follows : — It  is  attached  on  each  side  to  the  anterior  lip  of  the 
ramus  of  the  pubes  and  ischium ;  traced  forwards,  it  is  directly 
continuous  with  the  tunica  darioa  of  the  scrottim ;  traced  back- 
wards, at  the  base  of  the  urethral  triangle,  it  is  reflected  beneath 
the  transversus  perinei  muscle,  and  joins  the  deej}  perineal  fascia 
or  triangular  lif/ament.     These  connections  explain  why  urine, 

B  K 
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effused  into  the  periDeum,  does  not  make  its  way  into  the  ischio- 
rectal fossae,  or  down  the  thighs,  but  passes  readily  into  the  scrotum 
and  penis. 

Remove  the  fascia  to  see  the  musclcfi  which 
cover  the  bulb  of  the  urethra  and  the  crura  of  the 
penis.  The  bulb  of  the  urethra  lies  in  the  middle  of  the  peri- 
neum, and  is  covered  by  a  strong  muscle,  called  accelerator  urinse. 
The  crura  penis  are  attached,  one  to  each  side  of  the  pubic  arch, 
and  are  covered  each  by  a  uiuBcle,  called  erector  penis.  A  narrow 
slip  of  muscle,  called  transversus  periuei,  extends  on  either  Bide 
from  the  tuber  ischii  to  the  central  teiidinous  point  of  the  peri- 
neum. TbiB  point  is  about  one  inch  and  a  quarter  in  front  of  the 
anas,  and  serves  for  the  attachment  of  muscular  fibres  from  all 
(jnarters  of  the  j>erineum. 

Thus  the  ujuscIl'S  of  the  perineum  describe  on  each  side  a 
triangle,  of  which  the  sides  are  formed  by  the  accelerator  lu-injp 
and  the  cms  penis  respectively,  and  the  base  by  the  transversus 
perinei.  Across  this  triangle  nm  up  from  base  to  apex  the  super- 
ficial perineal  vessels  and  nerves.  External  to  the  ramus  of  the 
ischium  is  seen  the  iufenor  pudendal  nerve,  a  brancli  of  t}\e 
letj.ser  ischiatic. 

SuraBncTAi.  1'lie    superficial   pei^neol  artery    comes    from 

PsBiNui.  VBasLs  the  internal  pudic  as  it  runs  up  the  inner  side  of 
AND  NwiTM,  ^],g  tulx-r  ischii.     Though  the  main  trunk  cannot 

be  seen,  it  can  be  easily  felt  by  pressing  the  finger  against  the 
bone.  The  artery  comes  into  view  a  little  above  the  level  of  the 
anus,  passes  up  the  perineal  triangle,  distributing  branches  Ut  all 
the  muscles,  and  is  finally  lost  on  the  scrotum.  The  only 
named  branch  is  called  traTisveraidia  perinei  (fig.  89).  This 
is  given  off  near  the  base  of  the  triangle,  and  runs  with  the 
transversus  perinei  muscle  towards  the  central  point  of  the 
perineum,  where  it  anastomoses  with  its  fellow.  It  is  necessarily 
divided  in  the  first  incision  in  lithotomy,  and  deserves  attention, 
liecause  it  is  sometimes  of  considerable  size. 

The  artery  is  accompanied  by  two  veins,  which  are  frequently 
dilatedand  tortuous, especially  in  diseased  conditions  of  the  scrotum. 
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The  nervee,  two  in  number,  are  derived  from  the  internal  pudic, 
follow  the  course  of  their  corresponding  arteries,  and  give  off 
similar  branches.  They  not  only  supply  the  skin  of  the  perineum 
and  scrotum,  but  each  of  the  perineal  muscles. 


Fro.  89. 
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KTSCLKS,    WITH   SLTEnntlAL   VZSfUQUi    AWD   KBUTM,   OF  THI   rERlNKDK. 

The  inferior  pudendal  nerve,  a  branch  of  th«*  U-.s.ser  ischiatic, 
makes  its  exit  through  the  muscular  fascia  of  the  thigh,  a  little 
above  the  tuber  ischii.  It  ascends  nearly  parallel  to  the  ramus  of 
the  ischium  and  pnbes,  and  dividing  into  filaments,  supplies  the 
skin  of  the  front  of  the  perineum  and  scrotum. 

a  ■  3 
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ACCKLSRATOR 

Vamx. 


This  muscle  embraces  the  bulb  of  the  urethra. 
It  arises  from  a  fibrous  median  raphe  beneath  the 
bulb,  and  from  the  tendinous  centre  of  the  perineum.  Starting 
from  tliis  origin,  the  fibres  diverfje,  and  are  Inftert^l  as  follows  i~— 
The  upper  ones  proceed  on  either  side  round  the  corpus  caver- 
nosum  penis,  like  the  branches  of  the  letter  V,  and  are  fixed  on  its 
dorsal  surface ;  the  middle  completely  embrace  the  bulb,  like  a 
rin^,  and  meet  in  au  aponeurosis  on  the  upper  surface  of  the 
uretlu-a  ;  the  lower  are  fixed  to  the  anterior  surface  of  the  deep 
perineal  fascia,  often  called  the  triangular  ligament  (fig.  90).* 

Fio.  90. 
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OIAOAAM   TO   BHOW  TOM  ACX^KLKRATOK   URIN^K    IN    PBOFIUB. 

Thus,  the  entire  muscle  acta  as  a  powerful  compressor  of  the 
bulb,  and  expels  the  last  dropB  of  urine  from  this  part  of  the 
urethra.  By  dividing  the  muscle  along  the  middle  line  and 
turning  back  each  half,  its  insertion,  as  above  described,  can  be 
clearly  made  out.-f- 

Ebbctok  This  muscle  is  moulded  upon  tiie  cms  of  the 

^■""'  penis.     It   arises  from  the  inner  surface  of  the 

tuber  ischii ;  the  fibres  ascend,  completely  covering  the  crus,  and 

*  Thia  roiwcle  i*  called  itlno  the  ^acuJmor  urina  or  the  bulbo-cavrenoaus. 
f  According  to  Hobelt,  the  dorsal  insertion  of  the  upper  fibres  throwi  a  prolongk- 
Uoa  orer  the  don&l  vcvmU  of  the  penis. 
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central  poiat  of  the  perineum^  where  it  id  blended  with  the  fibres 
of  the  accelerator  uriase.  This  muscle  with  iti*  artery  is  divided 
in  lithotomy, 

ITie  il^p  transveraua  perinei  is  a  small  muscle  occasionally 
present ;  it  arises  more  deeply  from  the  pubic  arch  tlum  the  Rup^r- 
ficial  muscle,  and  passes  inwards  behind  the  bulb,  to  the  central 
tendon. 

The  next  stage  of  the  dissection  consists  in  reflecting  and  re- 
moving the  accelerator  urina)  from  the  bulb  of  the  urethra,  the 
erectores  penis  with  the  crura  penis  from  the  rami  of  the  pubes 
and  ischium,  and  the  tranaversi  perinei  muscles.  This  done,  the 
trianjrdar  Ihjameut  or  deep  per  meat  fascia  is  fairly  exposed. 

Tkiaxcii'lam  Understand  that  the  triangular  ligament  of  the 

LioAMJurr  or  tuk  urethra  and  the  deep  perineal  fascia  are  synony- 
Ubkthsa.  moui?  terms. 

The  triangular  ligament,  shown  in  fig.  91,  is  a  strong  Bbrous 
membrane  !<tretched  across  the  pubic  arch.  If.  is  about  an  inch 
and  a  half  long,  with  the  base  directed  Ivackwards.  It  consists 
of  two  layers,  an  anterior  and  a  posterior.  The  anterior 
layer  is  firmly  attached  on  each  side  to  the  posterior  lip  of 
the  rami  of  the  pubes  and  ischium ;  superiorly — i.e.  towards 
the  symphysis  of  the  pubes — it  is  connected  with  the  sub-pubic 
ligament ;  inferiorly,  it  does  not  present  a  free  border,  but  is 
connected  to  the  tendinous  centre  of  the  perineum,  and  is  con- 
tinuous with  the  deep  layer  of  the  superficial  perineal  fascia  which 
ctirves  backwards  under  the  transversus  perinei  muscle  (p.  417). 

The  anterior  layer  of  the  triangpilar  ligament  is  perforate<l 
about  one  inch  below  the  symphysis  pubis,  for  the  membranous 
part  of  the  urethra.  The  aperture  through  which  the  urethra 
passes  does  not  present  a  distinct  edge,  because  the  ligament  is 
prolonged  forwards  over  the  bulb,  and  serves  to  keep  it  in 
position. 

The  posterior  layer  cannot  at  present  be  seen.  It  belongs, 
strictly  speaking,  to  the  pelvic  fascia,  and  slopes  somewhat  back- 
wards from  the  anterior  layer  so  as  to  leave  an  interval  between 
them  in  which  are  found  structures  which  will  be  presently  described. 
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2.  By  elongating  the  penis,  we  are  much  more  likely  to  hit  off 
the  proper  opening  through  the  ligament. 

3.  When,  in  retention  of  urine,  the  urethra  gives  w&y  anterior 
to  this  ligament,  it  is  this  which  preventa  the  urine  from  travel- 
ling into  the  pelvis.  Its  connection  with  the  superficial  perineal 
fascia  prevents  the  urine  from  getting  into  the  ischio-rectal  fossae  : 
n«r  can  the  urine  make  it«  way  into  the  tliighs.  The  only  outlet 
for  it  is  into  the  connective  tissue  of  the  s<.n*otuin  and  penia. 

4.  When  suppuration  or  extravasation  of  urine  takes  place 
behind  the  ligament,  the  pus  is  pent  up  and  should  be  speedily 
let  out ;  if  not,  it  may  find  its  way  into  the  connective  tissue  of 
the  pelvis,  and  may  burst  into  the  urethra  or  the  rectum. 

5.  The  ligament  is  partially  cut  through  in  lithotomy. 

Pabts  divided         The  parts  divided  in  the  lateral   operation    of 
IX  Latkkax  lithot^)my  are  :    the  skin,  the  8uj>erficiai  fascia,  the 

LiTHOTomr.  transverse  perineal  muscle  vessels  and  nerve,  the 

inferior  hiPinorrhoidal  vessels  and  nerves,  the  inferior  fibres  of  the 
accelerator  iirioai,,  the  anterior  fibres  of  the  levator  aui,  the  oom- 
presaor  urethrse,  the  triangular  ligament  (anterior  layer),  the 
membranous  and  prostatic  parts  of  the  urethra,  and  a  small  portion 
of  the  prostate. 

P4rr8  TO  BK  The  incision  in  lateral  lithotomy  should  not  be 

AToiDED.  made  too  far  forwards,  for  fear  of  wounding  the 

artery  of  the  bulb ;  nor  too  far  inwards,  for  fear  of  injuring  the 
rectum ;  nor  too  far  outwards,  for  fear  of  cutting  the  pudic 
artery. 

The  anterior  layer  of  the  triangular  ligam^it 
must  now  be  cut  away  to  see  what  lies  between  its 
two  layers.  These  parts  are  shown  in  fig.  92 ; 
namely  ;  I,  the  membranous  part  of  the  urethra, 
surrounded  by,  2,  the  compressor  urethra)  muscle  ; 
3,  Cowper's  glands  ;  4,  the  pudic  artery  and  its  three  terminal 
branches,  i.e.  the  artery  of  tlie  bulb,  the  artery  of  the  crus,  and  the 
dorsal  artery  of  the  penis ;  5,  the  pudic  nerve  and  its  branches. 

To  obtain  the  best  perineal  view  of  the  com- 
pressor urethra?  muscle,  cut  through  the  spongy 
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part  of  the  urethra  about  three  inches  above  the  end  of  the  bvilb, 
and  dissect  it  from  the  corpus  cavemosum.  Thus,  the  upper 
fibres  of  the  constrictor  will  be  exposed  ;  to  see  the  lower,  it  is 
only  necessary  to  raise  the  bulb.  The  most  perfect  view,  however, 
of  the  muscle  is  obtained  by  making  a  transverse  section  through 
the  rami  of  the  pHi>es,  so  as  to  get  at  the  muscle  from  above,  as 
shown  in  fig.  93. 

CoMPRusoB  OB  ^'^s  muscle  consists  of  transverse  fibres  which 
CojjsTEieroK  surround  and  support  the  urethra  in  its  passage 

Urbthkje.  beneath  the  pubic  arch.     It  arises  from  the  ramus 

of  the  pubes  on  either  side ;  from  thence  its  fibres  pass,  some 
above,  some  below  the  urethra,  along  the  whole  length  of  its 
membranous  part.  It  forms  a  complete  muscular  covering  for  the 
urethra  between  the  prostate  and  the  bulb.  It  is  chiefly  through 
its  agency  that  we  retain  the  urine.  This  muscle  is  the  chief 
cause  of  spasmodic  stricture  of  the  urethra." 

Coyrnn'a  These  small  glands  are  situated,  one  on  either 

GiJixDs.  side,  immediately  behiod   the  bulb  between  the 

two  layers  of  the  triangular  ligament,  in  the  substance  of  the 
compressor  urethrse.  Their  size  is  alwut  that  of  a  pea,  but  it 
varies  in  different  individuals.  They  are  compound  racemose 
glands,  consisting  of  several  lobules  firmly  connected  together 
by  cellular  and  some  muscular  tissue.  From  each  a  slender 
duct  runs  forwards,  and,  after  a  course  of  about  one  inch, 
opens  obliquely  into  the  floor  of  the  bulbous  part  of  the  urethra 
(fig.  90).     They  furnish  a  secretion  accessory  to  generation. 

PcDtc  Abtebt  Tlie  jnidic  artery  is  a  branch  of  the  anterior 
AMD  ITS  division  of  the  internal  iliac.     It  leaves  the  pelvis 

Bbamchu.  through  the  great  ischiatic  notch,  above  the  ischiatic 

artery,  winds  round  the  spine  of  tbe  ischium,  re-enters  the  pelvis 
through  the  lesser  ischiatic  notch,  and  then  nms  along  the  inner 
side  of  the  tuber  ischii,  between  the  layers  of  the  obturator  fascia, 
up  towards  the  pubic  arch.     About  an  inch  and  a  half  above  the 

*  The  compressor  uretlirfe  ttm  first  accurately  described  and  delineftlcd  by  Santo- 
rini  (septemdee.  UibultD),  nnd  afterwards  by  Miiller  in  bib  monograph  (Ueber  die  organ. 
Nerr.  der  manulich.  GescMeoUUorgane). 
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Taken  in  order,  the  branches  of  the  pudic  artery  are  as 
foUows : — 

a.  The  external  heemorrhoidal,  the  ruperficieU  perineal,  and  the  trans- 
verse perineal  hrandieB  haye  aheadj  heen  described  (pp.  417,  418). 

b.  The  artery  of  the  huJb  is  of  eoneiderable  sixe,  and  passes  trans- 
versely inwards;  it  runs  through  the  sahatance  of  the  compressor 
uretbre,  and  before  it  enters  the  bulb  divides  into  two  or  three  branches. 
It  also  sends  a  small  branch  to  Cowper's  gland.  From  the  direction  of 
this  artery  it  will  at  once  strike  the  attention  that  there  is  great  risk  of 
dividing  it  in  lithotomy.  If  the  artery  run  along  its  usual  level,  and 
the  incision  be  not  made  too  high  in  the  perineum,  then  indeed  it  is  out 
of  the  way  of  harm.  But,-  supposing  the  reverse,  the  vessel  must  be 
divided.  This  deviation  from  the  normal  distribution  is  met  with  about 
once  in  twenty  subjects,  and  there  is  no  possibility  of  ascertaining  this 
anomaly  beforehand. 

c.  The  artery  of  the  crtts  penis,  one  of  the  terminal  branches, 
ascends  for  a  short  distance  near  the  pubic  arch  and  soon  enters  the 
crus. 

d.  To  see  the.  dorsal  artery  of  the  penis,  the  penis  should  be  dissected 
from  its  attachment  to  the  symphysis  pubis.  The  aitery  can  be  traced 
upon  the  dorsum  of  the  penis  down  to  the  glans.  It  forms  a  complete 
arterial  circle  with  its  fellow  round  the  corana  glandis,  and  gives 
numerous  ramifications  to  the  papillm  on  the  surface. 

The  veins  corresponding  to  the  branches  of  the  pudic  artery 
terminate  in  the  pudic  vein,  with  the  exception  of  the  dorsal  vein 
of  the  penis.  This  runs  along  the  middle  of  the  dorsum  of  the 
penis,  and  passing  under  the  symphysis  pubis  opens  into  the 
prostatic  plexus. 

The  pudic  nerve  comes  from  the  sacral  plexus, 
and  corresponds  both  in  its  course  and  branches 
with  the  artery.  It  gives  ofif  its  external  or  inferior  hsemorrboidal, 
and  its  superficial  perineal  branches — a  small  one  to  the  bulb,  and 
another  to  the  crus  penis ;  but  the  main  trunk  of  the  nerve  runs 
with  the  artery  along  the  dorsum  of  the  penis  to  the  glans  (fig.  93). 
In  its  passage  it  supplies  the  integuments  of  the  penis,  and  sends 
one  or  two  branches  into  the  corpus  cavemosum.  This  part  of  the 
penis  also  receives  nerves  from  the  i^mpathetic  system. 
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FoauL. 


This  is  the  deep  hollow,  on  each  side,  between 
the  anus  and  the  tuber  ischii.  When  all  the  fat 
18  removed  from  it^  observe  that  it  is  lined  on  all  sides  by  fascia. 
Introduce  the  finger  into  it  to  form  a  correct  idea  of  its  extent  and 
boundaries.  Externally  it  is  b>unded  by  the  tuber  ischii  and  the 
fascia  covering  the  obturator  internua  muscle  ;  internally^  by  the 
rectum,  levator  ani  and  coccygeus ;  'posteriwly^  by  the  gluteus 
maximum;  anteriorly,  by  the  transversus  perinei.  The  fossa  is 
crossed  by  the  external  hrpmorrhoidal  vessels  and  nerves. 

These  deep  spaces  on  each  side  of  the  rectum  explain  the  great 
size  which  abscesses  in  this  situation  may  attain*  The  matter  can 
be  felt  only  through  the  rectum.  Nothing  can  be  seeJi  outside. 
Perhaps  nothing  more  than  a  little  hardness  can  be  felt  by  the  side 
of  the  anus.  These  abscesses  should  be  opened  early ;  else  they 
form  a  large  cavity,  and  may  burst  into  the  rectum,  and  result  in 
a  fistula. 
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To  obtain  a  side  view  of  the  pelvic  viscera,  the 
left  innominate  bone  should  be  removed  thus  : — 
Detach  the  peritoneum  and  the  levator  ani  from  the  left  side  of 
the  pelvis,  cut  through  the  external  iliac  vessels,  the  obturator 
vessels  and  nerve,  and  the  nerves  of  the  lumbar  plexus ;  then 
saw  through  the  pub;es  about  two  inches  external  to  the  sym- 
physis, and  cut  through  the  sacro-iliac  symphyeis;  now  draw 
the  legs  apart,  and  saw  through  the  base  of  the  spine  of  the 
ischium  ;  after  cutting  through  the  pyriformis,  the  great  sacro- 
ischiatic  ligament  and  ischiatic  nerves,  the  innominate  bone 
can  he  easily  detached.  This  done,  the  rectum  should  be 
distended  with  tow,  and  the  bladder  blown  uj)  through  the  ureter. 
A  staff  should  be  passed  through  the  urethra  into  the  bladder,  and 
a  block  placed  under  the  sacrum. 

The  reflection  of  the  peritoneum  as  it  passes  from  the  front  of 
the  rectima  to  the  lower  part  of  the  bladder  (forming  the  recto- 
ve^cal  pouch),  and  thence  over  the  liack  of  the  bladder  to  the  wall 
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of  the  abdomen,  has  been  already  described.     You  see  where  the 

distended  bladder  is  bare  of  peritoneum,  and  that  it  can  be  tapped 
either  through  the  rectum  or  above   the   pubesj  without  injury  to 
the  serous  membrane,  as  shown  by  the  arrows  in  tig.  94. 
Falsb  Liqa-  '^^®  peritoneal  connections  of  the  bladder  are 

called  its  false  ligaments  ;  false  in  contradistinc- 
tion to  the  true,  which  are  formed  by  the  fascia  of 

Fio.  94. 
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(The  &TTOWB  poiot  out  vhare  the  bliulder  v&n  be  tapped.) 

the  pelvis,  and  really  do  sustain  the  neck  of  the  bladder  in  its 
proper  position.  The  false  ligaments  are  five  in  number,  two 
posterior,  two  lateral,  and  one  superior.  The  puaterior&re  produced 
by  two  peritoneal  folds,  one  on  either  side  the  recto-vesical  pouch  ; 
the  two  lateral,  by  reflections  of  the  peritoneum  from  the  sides  of 
the  pelvis  to  the  sides  of  the  bladder ;  the  superior  is  produced  by 
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The  pelvic  fascia  is  a  tbio  but  strong  membrane,  and  constitutes 
the  true  ligaments  of  the  bladder,  and  the  other  pelvic  viscera, 
supporting  and  maiutaining  them  in  their  proper  position. 

Examine,  Erst,  to  what  parts  of  the  pclyis  the  fascia  is  attached ; 
secondly,  the  manner  in  which  it  is  reflected  on  the  viscera. 

Beginning,  then,  in  front  (fig.  95),  the  fascia  is  attached 
superiorly  tu  the  body  of  the  pubes,to  the  side  of  the  pelvis  just  above 
the  obturator  foramen,  and  to  the  greater  ischiatic  notch.  Here 
it  becomes  gradually  thinner,  covers  the  pyriformis  muscle  and  the 
sacral  plexus,  and  is  lost  on  the  sacrum.  From  this  attachment  the 
fascia  descends  as  far  as  a  line  drawn  from  the  spine  of  the  ischium 
to  the  symphysis  pubis.  Along  this  line,  which  corresponds  with 
the  origin  of  a  considei-able  portion  of  the  levator  ani»  the  fascia 
divides  into  two  layers,  an  inner,  called  the  reoto-veaical  fa9ci<x  ; 
an  outer,  called  the  obturator  fusciu. 

The  ohtivrator  fascia^  the  outer  layer  of  the  pelvic  fascia, 
descends  on  the  inner  surface  of  the  obturator  intemus,  forming, 
at  the  same  time,  a  sheath  for  the  pudic  vessels  and  nerve,  the 
nerve  being  the  lowest.  It  is  attached  to  the  arch  of  the  pubes, 
and  to  the  tuberositiea  of  the  iachia.  From  this  fascia  is  derived 
the  anal  fascia,  which  lines  the  under  or  perineal  siuface  of  the 
levator  ani,  and  is  subsequently  lost  upon  the  side  of  the  rectum. 

The  rectO'Vesical  faocia  is  the  continuation  of  the  pelvic  fascia, 
and  descends  on  the  up|}er  or  internal  surface  of  the  levator  ani  to 
the  bladder  and  prostate.  From  the  pubes  it  is  reflected  over  the 
prostate  and  the  neck  of  the  bladder,  to  form,  on  either  sicie  of  the 
symphysis,  two  well-marked  bands — the  aiUcrior  trite  iigaments 
of  the  bladder.  From  the  side  of  the  pelvis  it  is  reflected  on  to 
the  side  of  the  bladder,  constituting  the  lateral  trite  ligaments  of 
the  bladder,  and  incloses  the  prostate  and  the  vesical  plexus  of 
veins.  A  prolongation  from  this  ligament  incloses  the  vesicula 
seminalis,  and  then  passes  between  the  bladder  and  the  rectum,  to 
join  its  fellow  from  the  opposite  side. 
Genkbal  The  pelvic  viscera  are  so  surrounded  by  veins 

osiTioj*  or  THK       ^^j  loose  areolar  tissue,  that  he  who  dissects  them 
Pelvic  V  iscEBA         „        ,       ,  . 

iKTHK  M^Ln.  tor  the  first  time  will  tind  a  difficulty  in  discovering 
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their  definite  boundaries.  The  rectum  runs  at  the  back  of  the 
ptflvls,  and  follows  the  anterior  curve  of  the  sacnim  and  coccyx. 
The  bladder  lies  in  front  of  the  rectum,  inunediately  behind  the 
symphysis  pubis.  At  the  neck  of  the  bladder  is  the  prostate  gland 
through  which  the  urethra  passes.  In  the  cellular  tissue,  between 
the  bladder  and  the  rectum,  there  is,  on  each  side,  a  convoluted 
tube,  called  the  vesicula  Beminalis,  and  on  the  inner  side  of  each 
vesicula  is  the  seminal  duct  or  vas  deferens.  Before  describing 
these  parts  in  detail,  it  is  necessary  to  say  a  few  words  about  the 
large  tortuous  veins  which  surround  them. 

Beneath  the  pelvic  fascia  surrounding  the  pros- 
tate and  the  neck  of  the  bladder  are  large  and 
tortuous  veins,  which  form  the  prostatic  and  the 
vesical  plexuses.  They  empty  themselves  into  the 
internal  iliac.  In  early  life  they  are  not  much 
developed,  but  as  puberty  approaches  they  gradually  increase  in 
size,  and  one  not  familiar  with  the  anatomy  of  these  parts  would 
hardly  credit  the  size  which  they  sometimes  attain  in  old  persons. 
They  communicate  freely  with  the  inferior  hsemorrboidal  plexus, 
or  veins  about  the  anus,  and  they  receive  the  blood  retxirning 
from  the  penis  through  the  large  veins  which  puss  under  tbe  pubic 
arch. 

If,  in  lithotomy,  the  incision  be  carried  beyond  the  limits  of 
the  prostate,  the  great  veins  around  it  must  necessarily  be  di\'ided ; 
these,  independently  of  any  artery,  are  quite  suflScient  to  occasion 
(terious  haemorrhage. 

Raenm  akd  The  intestinum   rectum   is  about  eight  inches 

m  BsLATKms.  long.  It  is  a  continuation  of  the  sigmoid  flexure 
of  the  colon,  enters  the  pelvis  at  the  left  sacro-iliac  articvdation, 
describes  a  curve  corresponding  to  the  sacrum,  and  terminates 
at  the  anus.  Before  its  termination,  the  bowel  turns  downwards 
60  that  the  anal  aperture  is  dependent.  The  rectum  idso  inclines 
from  the  left  side  to  the  middle  line,  and,  although  it  loses  the 
sacculated  appearance,  is  not  throughout  of  equal  calibre.  Its 
capacity  becomes  greater  as  it  descends  into  the  pelris ;  and, 
immediately  above  the  sphincter,  it  presents  a  considerable  dila- 
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tation  (fig.  94).  This  dilatation  is  not  matei-ial  in  early  life,  but 
it  increases  as  age  advances.  Under  such  circumatances  tbe 
rectum  loses  altogether  its  cylindrical  form^  and  bulges  up  on 
either  side  of  the  prostate  and  the  base  of  the  bladder.  For 
this  reason  the  rectum  shoidd  always  l)e  emptied  before  the  opera- 
tion of  lithotomy. 

Fio.  06. 


SIDE  YIEir  or  TRX  PXLTIC   TIflCZBA. 

(Taken  from  a  Pbotognpb.} 


1.  ExUmal  uphlncter. 

3.  Intemfil  gphiiictrr. 

31.  Lerator  ani  cut  tlirvogh. 

4.  Aooeloator  niiiU!. 

6.  HnDliranmu  part  nf  tbc  nrfthra,  mr. 

roimdad  by  comprenor  cunMlc. 
t.  Prostate  glaud. 


7.  Veitenia  mnlnallt. 

8.  Cretw. 

9.  Vaa  derereni. 

10.  Cnu  ponU  di»ldc<1, 

11.  THaogular  IlgameDt. 

II.  Huiierttciai  perineal  taada. 
13.  R<«taitt. 


Tlie  upper  part  of  the  rectum  (for  about  three  inches  and  a 
half)  is  connected  to  the  sacrura  by  a  fold  of  peritoneum  termed 

F  p 
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meso-rectum.  In  this  fold,  the  tenninfil  branch  of  the  inferioi 
mesenteric  artery  with  its  vein  runs  up  to  supply  the  bowel.  Below 
the  meso-rectum,  the  intpstine  is  connected  posteriorly  to  tbe  ^ 
sacrum  and  coccyx  by  loose  connective  tissue,  and  is  covered  bj^f 
peritoneum  in  front,  which  forms  the  recto-vesical  pouch.  The 
lower  three  inches  and  a-half  are  entirely  destitute  of  peritoneum. 
The  rectum  is  supported  by  the  levatores  ani,  tbe  larger  portions 
of  which  are  inserted  iuto  its  side. 

Digital  The  relations  of  the  front  part  of  the  rectum — 

ExAJcixATioN  or       that,  namely,  included  between  the  recto-vesical 
TH«  Rectom,  pouch  and  the  anus — are  most  important.     If  the 

forefinger  be  introduced  into  the  anus,  and  a  catheter  into  tbe 
urethra,  tbe  Brat  thing  felt  through  the  front  wall  of  the  bowel  is 
the  membranous  part  of  the  urethra  (fig.  94).     It  lies  just  within 
the  sphincter,  and  is  about  ten  lines  in  front  of  the  gut.     Abowt 
one  and  a  half  or  two  inches  from  the  anus  the  finger  comes  upon 
the  prostate  gland  ;  this  is  in  close  contact  with  the  gut,  and  is 
readily  felt  on  account  of  its  hardness  ;  by  moving  the  finger  from 
aide  to  Bide  we  recognise  its  lateral  lobes.     Still  higher  up,  the 
finger  goes  beyond  the  prostate,  and  reaches  the  trigone  of  the 
bladder  :  the  facility  with  which  this  ran  be  examined  depends, 
not  only  upon  the  length  of  the  finger  and  the  amount  of  fet  in 
the  perineum,  but  upon  the  degree  of  distension  of  the  bladder  ; 
the  more  distended  tbe  bladder,  the  better  can  the  prostate  be 
felt.     These  several  relations  are  practically  important.      They 
explain  why,  with   the  finger  in  the  rectum,  we  can   ascertain 
whether  the  catheter  is  taking  the  right  direction — whether  the 
prostate  be  enlarged  or  not.     We  might  even  raise  a  stone  from 
the  bottom  of  the  bladder  so  as  to  bring  it  in  contact  with  the 
forceps. 

The  rectum  is  supplied  w^ith  blood  by  the  superior,  middle, 
and  inferior  haemorrhoidal  arteries.  The  superior  comes  from 
the  inferior  mesenteric  (p.  392) ;  the  middle  and  inferior  from 
the  pudic  artery.  The  superior  and  middle  hsemorrhoidal  veins 
join  the  inferior  mesenteric,  and  consequently  the  portal  system  ; 
the  inferior  hsemorrhoidal  veins  join  the  internal  pudic.     They  are 
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very  large   and   form  loop-like    plexuses  about  the  lower  pa  it 
of  the  rectiun.     Having  no  valves,  they  are  liable  to  become 
dilated  and  congested  from  various  internal  causes ;  hence  the 
frequency  of  hsemorrhoidal  afifections. 
„  lliis  viscus,  beinif  a  receptacle  for  the  urine, 

must  necessarily  vary  in  size,  and  accordingly  the 
nature  of  its  connections  and  coats  are  such  as  to  permit  this 
variation.  When  contracted,  the  bladder  sinks  into  the  pelvis 
behind  the  pubic  arch,  and  is  completely  protected  from  injury. 
But,  as  it  gradually  distends,  it  rises  out  of  the  pelvis  into  the 
abdomen,  and,  in  cases  of  extreme  distension,  may  reach  nearly  up 

Pio.  97. 


1.  Unter.  Hw^  JBH      ^'  '^Mical*  "•iBio*U>- 
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POBnaiOB  TIBW  OF  TKS  BLASDBR. 

to  the  umbilicus.''^     Its  outline  can  then  be  easily  felt  through  the 
walls  of  the  abdomen.     The  formf  of  the  distended  bladder  is 

*  "When  the  bladder,  is  completely  paralysed  it  becomes  like  an  inorganic  sac,  and 
there  seems  to  be  no  limit,  to  its  distension.  Haller  found,  in  a  drunkard,  the  bladder 
so  dilated  that  it  would  hold  twenty  pints  of  water.  ('  Elem.  Phys.  art  Vesica.') 
Frank  saw  a  bladder  so  distended  as  to  resemble  ascites,  and  evacuated  from  it  twelve 
pounds  of  urine.    (Oratio  de  Signis  morbonun,  &&  &c.    Ticini,  1788.) 

W.  Hunter,  in  his  '  Anatomy  of  the  Gravid  Uterus,'  has  given  the  representation 
of  a  bladder  distended  nearly  as  high  as  the  ensiform  cartilage. 

t  In  all  animals  with  a  bladder,  the  younger  the  animal  the  more  elongated  is  the 
bladder.  This  is  indicative  of  its  original  derivation  from  a  tube,  i.e.  the  urackua. 
In  the  in&nt,  the  bladder  is  of  a  pyriform  shape,  as  it  is,  permanently,  in  the  quad- 
ruped ;  but  as  we  assume  more  and  more  the  perpendicular  attitude,  the  weight  of  the 
urine  gradually  makes  the  lower  part  more  capaciooF. 

F  r  2 
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oval,  and  its  long  axis,  if  produced,  would  pass  superiorly  th: 
the  umliilicus,  and  inferiorlj  through  the  end  of  the  coccyx, 
axis  of  a  child's  bhidder  is  more  vertical  than  that  of  the  adult 
for  in  children,  the  bladder  is  not  a  pelvic  viscus.     This  mak 
Jitliotomv  in  them  bo  much  more  difficult. 

The  quantity  of  urine  which  the  bladder  will  hold  without 
much  inconvenience  varies.  As  a  general  rule,  it  may  be  stated  at 
about  a  pint.  Much  depends  upon  the  habits  of  the  indi\-idual 
but  some  persons  have,  naturally,  a  very  small  bladder,  and  are 
obliged  to  empty  it  more  frequently. 

In  yoimg  persons  the  lowest  part  of  the  bladder  is  the  neck,^ 
or  that  part  which  joins  the  prostate.  But  as  Age  advances,  the 
bottom  of  the  bladder  grddually  deepens  so  as  to  form  a  pouch 
beliind  the  prostate.  In  old  subjects,  particularly  if  the  prostate 
l>e  enlarged.,  this  pouch  lj>ecomes  deep,  micturition  becomes  tedious, 
and  the  bladder  cannot  completely  empty  its  contents.  It  some'i 
times  happens  that  a  stone  in  the  bladder  is  not  felt ;  the 
reason  of  which  may  be  that  the  stone,  lodged  in  such  a  pouch 
below  the  level  of  the  neck  of  the  bladder,,  escapes  the  detection  of 
the  sound.  Under  these  circumstances,  if  the  patient  be  placed 
on  an  inclined  plane  with  the  pelvis  higher  than  the  shoidders, 
the  stone  falls  put  of  the  pouch,  and  is  easily  struck. 

This  tube  is  about  seventeen  inches  long,  and 
conveys  the  urine  from  the  kidney  to  tlie  bladder. 
In  the  dissection  of  the  abdomen  (p.  394),  it  was  seen  descending 
along  the  psoas  muscle,  behind  the  spermatic  vessels,  and  crossing 
the  common  iliac  artery  into  the  pelvis.  Tracing  it  downwards^ 
in  the  posterior  false  ligament  of  the  bladder,  we  find  that  it  runs 
along  the  side  of  the  bladder,  external  to  the  vas  deferens,  and 
enters  it  al)0ut  an  inch  and  a  half  behind  the  prostate,  and  about 
two  inches  from  its  fellow  of  the  opposite  side  (fig.  97).  It  pei^ 
forates  the  bladder  very  obliquely,  so  that  the  aperture,  being 
valvular,  allows  the  urine  to  flow  into,  but  not  out  of  it.  The 
narrowest  part  of  the  uret«r  is  at  the  vesical  orifice ;  here,  there- 
fore, a  calculus  is  more  likely  to  be  arrested  in  its  progress  than 
at  any  other  part  of  the  canal. 
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„  This  tube,  about  twenty-four  inches  in  length, 

V  AS  DSFRB£N8 

conveys  the  seminal  fluid  from  the  testicle  into 
the  prostatic  part  of  the  lu'ethra.  It  ascends  at  the  back  part 
of  the  spermatic  cord  through  the  ing^nal  canal  into  the  abdo- 
men; then,  leaving  the  cord  at  the  inner  ring,  it  curves  round 
the  epigastric  artery,  then  crosses  over  the  external  iliac  vessels, 
and  descends  into  the  pelvis  on  the  side  of  the  bladder,  gradually 
approaching  nearer  the  middle  line.  Before  it  reaches  the  prostate 
it  passes  between  the  bladder  and  the  ureter ;  then,  becoming  very 
tortuous,  it  runs  internal  to  the  vesicula  seminalis,  and  is  joined 
by  the  duct  oi  this  vesicle.  The  common  duct  thus  formed, 
du<Au8  communis  ejacuUUorvuA,  terminates  in  the  lower  part  of 
the  prostatic  portion  of  the  urethra  (fig.  97,  p.  435).  In  point 
of  size  and  hardness,  the  vas  deferens  has  very  much  the  feel  of 
whipcord.* 

VssicxrLx  These  are  situated,  one  on  either  side,  between 

Sbminauss.  the  bladder  and  the  rectum  (fig.  96).     Each  is 

a  tube,  but  so  convoluted  that  it  is  like  a  little  sacculated 
bladder.  When  rolled  up,  the  tube  is  about  two  and  a  half  inches 
long;  unrolled,  it  would  be  more  than  twice  that  length,  and 
about  the  size  of  a  small  writing  quill.  Several  csecal  prolonga- 
tions proceed  from  the  main  tube,  after  the  manner  of  a  stag's 
horn.  The  vesiculse  seminales  do  not  nm  parallel,  but  diverge 
from  each  other,  posteriorly,  as  far  as  the  reflection  of  the  recto- 
vesical peritoneal  pouch,  like  the  branches  of  the  letter  V ;  and 
each  lies  immediately  on  the  outer  side  of  the  vas  deferens,  into 
which  it  opens.  The  vesiculae  seminales  probably  serve  as  reser- 
voirs for  the  semen. 

They  contain  a  brownish-coloured  fluid,  presumed  to  be  in 
some  way  accessory  to  the  function  of  generation,  f 

*  The  dMcripUon  in  the  text  asBumes  the  bladder  to  be  distended.  But  vhen 
the  bladder  is  emptj  the  vas  deferens  runs  down  upon  the  side  of  the  pelria.  In 
this  course  it  may  be  seen,  through  the  peritonenm,  eroBaing — I,  the  .-external  iliac 
Tesaela ;  2,  the  remains  of  the  ambilical  arierj ;  3,  the  obturator  artery  and  nerve ; 
4,  the  ureter. 

t  The  Tesiculse  seminales  are  imperfectly  derelcped  till  the  age  of  puberty.  In  a 
child  of  three  years  of  age  they  can  hardly  be  inflated  with vthe' blowpipe. 


438 


SIDE  VlETir  OF  TEE   PELVIC   VISCERA. 


Pbostatx  Tbe  prostate  gland  is  situated  at  the  neck  of 

GuMD.  i\^Q  bladder,  and  surrounds  the  first  part  of  the 

urethra  (fig.  96).  In  the  beaJthy  adult  it  is  about  the  size  and 
shape  of  a  chestnut.  Its  apex  is  directed  forwards.  It  is  sur- 
rounded by  a  plexus  of  veins  (p.  432),  aud  is  maintained  in  its 
position  by  the  pelvic  fascia  (p.  431 ).  Its  upper  surface  is  about 
three-quarters  of  an  inch  below  the  symphysia  pubis ;  its  apex  is 
about  one  inch  and  a  half  from  the  anus;  the  base  is  about  two 
and  a  half. 

Above  the  prostate  are  the  anterior  ligaments  of  the  bladder, 
with  the  dorsal  vein  of  the  penis  between  them ;  below,  and  in 
contact  with  it»  is  the  rectum  ;  on  each  9ule  of  it  is  the  levator 
ani ;  in  front  of  it  are  the  membranous  part  of  the  urethra  (sur- 
roimded  by  its  compressor  muscle),  and  the  triangular  ligament ; 
li>'hindf  are  the  neck  of  the  bladder  and  the  vesiculflB  seminales 
with  the  ejaculatory  ducts. 

The  transverse  diameter  is  about  one  inch  aud  a  half;  the 
vertical  is  about  half  an  inch  less.  But  the  gland  varies  in  size 
at  different  periods  of  life.  In  the  child  it  is  imperfectly  de- 
veloped :  it  gradually  grows  towards  puberty,  and  generally  in- 
creases in  size  with  advancing  age. 

To  ascertain  the  size  and  condition  of  the  prostate  during  life, 
the  bladder  ahoidd  be  at  least  half  full :  the  prostate  is  then 
pressed  down  towards  the  rectum,  and  readily  within  reach  of  the 
finger. 

The  urethra  is  a  canal  about  eight  inches  in 
length,  and  leads  from  the  bladder  to  the  end  of 
the  penis.  It  is  divided  into  three  portions — the 
prostfUic,  the  membranoua,  and  the  spongy.  At 
present  only  the  relations  of  the  memhranous 
party  which  comprises  that  part  of  the  canal  between  the 
prostate  and  the  bulb,  can  be  examined.  The  urethra  in  this 
part  id  nearly  one  inch  in  length,  but  longer  on  its  upper 
than  its  lower  surfaoe,  in  consequence  of  the  encroachment 
of  the  bulb.  In  its  passage  under  the  arch  of  the  pubes,  it  is 
surrounded  by  tbe  compressor  urethrse,  and  below  it  are  Cowper's 
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glands.    It  traverses  the  two  layers  of  the  triangular  ligament, 

and  is  about  an  inch  below  the  symphysis  pubis,  and  nearly  the 

same  distance  fsom  the  rectum;. it  is  not,  however,  equidistant 

from  this-portioa  of  the 'intestine  at^all  pmnts,.  because  of  the 

downward  bend  which  the  rectum  makes  towards  the  anus.* 

The.  membranous  part  (^  the  urethra  in  children  is  very  long, 

owk^r  to  the  smallness  of  the  prostate  At  that  period  of  life  ;  it 

is  also  composed  of  thin  and  delieate  walls,  and  lies  close  to  the 

rectum.     In  sounding  a  child,  therefore,  it  is  very  necessary  not 

to  use  violence,  else  the  instrument  is  likely,  to  pass  through  the 

coats  of  the  urethra  and  make  a  faise  passage. 

This  muscle  supports  the  anus  and  lower  part 
LktatobAki.  -  .,  -.,  ,.  ,      ...     ,, 

of  the  rectum  like  a  sling ;  and,  with,  the  coccy- 

geus  and  compressor,  urethrse,   forms  a  muscular    floor   for    the 

cavity  of  the  pelvis.     To  see  the  muscle,  the  pelvic  fascia  must  l^ 

reflected  from  its  upper  surface.    It  arises  from  the  posterior 

aspect  of  the  pubes  near  the  symphysis,  from  the  spine  of  the 

ischium,  and,  between  these  bones,  from  the  tendinous  line  which 

marks  the  division  of  the  pelvic  fascia  into  the  obturator  and 

recto-vesical  layers  (p.  43Q).      From  this  long  origin  the  fibres 

descend  inwards,  and  are  inserted   thus — the  anterior,,  passing 

under  the  prostate,  meet  their  fellow  in  the  middle  line  of  the 

perineum  in  front  of  the  anus  (forming  the  *  so-called'  levator 

prostata);  the  middle  are  inserted  into  the  side  of  the  rectum, 

while  the  posterior  meet  their. fellow  beneath  the  rectum.. 

The  levator  ani  is  supplied  by  the  inferior,  haemorrhoidal,  the 
two  lower  sacral,  and  the  coccygeal  nerves. 

The  action  of  the  levatores  ani  is  to  retract  the  anus  and  the 

rectum  after  it  has  been  protruded  in  defsecation  by  the  combined 

action  of  the  abdominal  muscles  and  the  diaphragm. 

^  This  muscle  should  be  regarded  as  a  continu- 

ation  of  the  levator  am.     It  arises  by  its  apex 

from  the  spine  of  the  ischium,  gradually  spreads  out,  and  is  in~ 

*  If  a  clean  vertical  section  wen  made,  we  should  see  that  the  two  canals  form 
the  Bides  of  a  triangular  space,  of  which  the  apex  is  towards  the  prostate.  This  is 
sometimes  called  the  recto-urethral  triangle. 
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i*erted  into  the  side  of  tlie  sacnim  and  the  coccyx.  This  muscle 
is  supplied  by  the  two  lower  sacral  and  the  coccygeal  nerves. 

At   this  stage  of   the  dissectiou,  the  bladder 
ehould  lie  drawn  downwards,  and  the  branches  of 
the  internal  iliac  artery  and  the  sacral  plexus  clearly  displayed. 

Imtekjiai-  From  the  division  of  the  common  iliac  artery. 

Iliac  Ahtxhy  the  intei'nal  iliac  descends  into  the  pelvis,  and, 

AMD  Brakchbs.  after  a  course  of  al»otit  an  inch  and  a  half,  divides, 
opposite  the  great  sacro-ischiatic  notch,  into  two  large  branches, 
an  anterior  and  a  posterior  (fig.  98).     The  artery  lies  upon  the 

Fjo.  98. 
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U«  LAT? 
FLAM   or  TUB   BBANaiKS   OT  THK   IMTKRHAI.    lUAC. 


lum bo-sacral    cord,    the    pyriformis   muscle,    the    external    an< 
internal  iliac  veins  j  the  ureter,  enclosed  in   the  posterior  false 
ligament  of  the  bladder,  passing  in  front. 

The  poaterioi^  division  gives  off  the  iHo-luml>ar,  lateral  sacral, 
and  gluteal  arteries;  the  ariterior  gives  off  the  superior  vesical, 
obturator,  inferior  vesical,  middle  hasmorrhoidal,  ischiatic  and 
pudic ;  also  the  uterine  and  vaginal  in  the  female.  Such  is  their 
ustial  order;  but  these  branches,  though  constant  as  to  their 
general  distribution,  vary  as  to  their  origin. 
The  branches  of  the  posterior  division  are  — 
a.  The  ilio4uinbar  is  analogous  to  the  lumbar  branches  of 
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aorta.  It  ascends  beneath  the  psoas,  sends  branches  to  this 
muscle  and  the  quadratus  lumborum ;  then  running  near  the  crest 
of  the  ilium,  it  supplies  the  iliacus  intemus,  and  finally  inoscu- 
lates with  the  deep  circumflexa  ilii  (fig.  98). 

b.  The  IcUercU  sacral,  usually  two  in  number,  descend  in  front 
of  the  sacral  foramina,  and  inosculate  on  the  coccyx  with  the 
middle  sacral  artery.  They  give  branches  to  the  pyriformis,  the 
bladder,  and  rectum,  and  others  which  enter  the  anterior  sacral 
foramina  for  the  supply  of  the  cauda  equina. 

c.  The  glvieal  is  the  largest  branch.  It  passes  immediately 
out  of  the  pelvis  through  the  great  ischiatic  notch,  above  the  pyri- 

Fm.  99. 


TIBW  OF  THX  DIFrBBBNT  DIBSCTIONS  'WKICH  AM  ABITOBMAL  OBDUBATOB  ABTBBT 

HAT  TAKE.    (Swn  ftom  obovt.) 


1.  Olmbemkt's  UgaiiMnt. 

2.  Femoral  ring. 

3.  Abnormal  obturator  BrteiT'. 

4.  External  Ulao  Tein. 
6.  External  lilac  artery. 

6.  DlmlnntlTe  obtniator  artetT-  arialng 
from  Its  normal  aonroe. 


B.  1.  Olmbemat's  ligament. 
3.  Abnormal  obtorator  artety. 
I.  Femoral  ring, 
i.  Bxtemal  illao  rein. 
6.  External  illao  artery. 
6.  OiminntlTe  obtorator  utery. 


formis  muscle,  and  then  divides  into  branches  for  the  supply  of 
the  great  muscles  of  the  buttock.  These  will  be  dissected  with 
the  thigh. 

The  anterior  division  gives  off — 

a.  The  superior  vesical  artery  oomes  off  from  the  unobliterated 
portion  of  the  hypogastric,  and  supplies  the  upper  part  of  the 
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bladder.    It  .gives  off  the  middle  vesical  artery ;  and  a  still  smaller 
one,  the  deferential^  which  acconapanies  the  vjis  deferens. 

b.  The  inferior  vesicid  artery  ramifies  on  the  under  surface  of 
the  bladder,  the  vesiculse  semioales  and  the  prostate,  and  gives  off 
the  viiddle  harmorrhoidcd  which  supplies  the  rectum. 

c.  The  obturator  artery  runs  along  the  side  of  the  pelvis,  below 
the  corresponding  nerve,  to  the  upper  part  of  the  obturator  fora- 
men, through  which  it  passes  to  be  distributed  to  the  muscles  of 
the  thigh.  In  the  pelvis  it  lies  Wtween  the  peritoneum  and  the 
pelvic  fascia,  and  gives  off  a  small  branch  to  the  iliacus  intenaus, 
and  another,  the  pubic,  which'  ramifies  on  the  back  of  the  pubes. 

The  obturator  artery  dues  not,  in  all  subjei-ts,  take  the  course 
above  stated.  It  may  arise  from  the  external  iliac  near  the  crural 
arch,  or  by  a  whort  trunk  in  common  with  the  epigastric*  Under 
these  circumstances,  in  order  to  reach  the  obturator  foramen,  it 
generally  descends  on  the  outer  side  of  the  femoral  ring.  Instances 
however,  occasionally  occur,  where  it  makes  a  sweep  round  the 
inner  side  of  the  ring;  so  that  three-fourths  of  the  ring,  or,  what 
comes  to  the  same  thing,  of  the  neck  of  a  femoral  hernia,  would 
in  such  a  case  be  surrounded  by  a  large  artery.-f 

d.  The  ischiatic  artery  is  smaller  than  the  gluteal.  It  proceeds 
over  the  pyriformis  and  the  sacral  plexus,  to  the  lower  border  of 
the  gfreat  ischiatic  notch,  through  which  it  passe?  out  of  the  pelvis 
to  the  buttock,  where  it  runs  with  the  great  ischiatic  nerve.  It 
gives  off  small  muscular  branches  in  the  pelvis  to  the  pyriformis 
and  coccygeuB. 

0.  The  fudic  artery  supplies  the  perineum,  scrotum  and  penis. 
In  the  pelvis  it  usually  lies  above  the  ischiatic,  and  rests  upon  the 

*  In  tnoAt  Bubjecti  a  small  bntoch  of  ihe  obtamtor  aacendg  behind  ihe  ramns  of 
the  pobes  to  inoscolato  with  the  opig8«lric;  The  vnriptj  in  which  th«  obtttnitor  arises 
in  common  with  the  epigastric  ii  but  an  unuianl  development  of  this  branch.  Thf 
branch  drrirea  additiomil  interpst  from  the  fnct,  that  after  ligature  of  the  cstcnuU 
iliac  it  becomes  greatly  enlarged,  and  carries  blood  directlj  into  the  epigastric-  8«a  s 
case  in  'Med.  Chir.  Trans.'  vol.  zx.  1836- 

I  The  Mnseam  of  St.  Bartholomew's  HospitAl  contains  two  examples  of  double 
femoral  hernie  in  the  male,  with  tbe  obturator  arising  on  each  side  from  the  epigastric. 
Ilk  tliree  oat  of  the  four  raptnres  the  obturator  runs  oa  the  inner  aide  of  the  moath  of 
the  sue.     (Sm  FnpWMlions  bb,  69,  Series  ]  7-) 
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pyriformis  and  sacral  plexus,  having  the  reotum  to  its  inner  side. 
It  passes  out  of  the  pelvis  through  the  great  ischiatic  notch,  below 
the  pyriformis,  crosses  the  spine  of  the  ischium,  and  re-enters  the 
pelvis  through  the  lesser  notch.  It  then  ascends  on  the  inner  side 
of  the  obturator  intemus  towards  the  pulnc  arch,  where  it  gives 
branches  to  the  several  parts  of  the  penis.  In  its  passage  on  the 
inner  side  of  the  obturator  muscle  it  is  enclosed  in  a  strong  tube  of 
fascia  (formed  by  the  obturator  fi&scia),  and  is  situated  about  one 
inch  and  a  quarter  above  the  tuberosity  of  the  ischium.  The 
branches  of  the  pudio  artery  were  described  in  the  dissection  of  the 
perineum  (p.  425). 

The  pudic  artery,  however,  sometimes  takes  a  very  different 
course.  Instead  of  passing  out  of  the  pelvis,  it  may  run  by  the 
side  of  the  prostate  gland  to  its  destination;  or,  one  of  the  large 
branches  of  the  pudic  may  take  this  unusual  course,  while  the 
pudic  itself  is  regular,  but  proportionably  small.  Anatomists  are 
familiar  with  these  varieties,  and  a  winter  session  rarely  passes 
without  meeting  with  one  or  two  examples  of  them.  It  need 
hardly  be  said  that  lithotomy,  under  such  conditions,  might  be 
followed  by  a  large  hiemorrhage. 

/.  The  middle  aacral  a/rtery  is  a  very  diminutive  prolongation 
of  the  aorta  down  to  the  coccyx.  It  becomes  gradually  smaller, 
and  finally  inosculates  with  the  lateral,  sacral  arteries.  In 
animals  this  is  the  artery  of  the  tail. 

Reacting  the  veins,  in  the  pelvis,  they  correspond  with  the 
arteries,  and  empty  themselves  into  the  internal  iliac  vein.  The 
remarkable  plexus  of  veins  about  the  prostate,  neck  of  the  bladder, 
and  rectum,  has  been  described  (p.  432), 

Nbbtkofths         Those    which    proceed   from   the    spinal   cord 
!*«•▼»•  should   be   examined,  first,  afterwards  those  de- 

rived from  the  sympathetic  system. 

Bacbai.  Five  sacral  nerves  proceed  from  the  spinal  cord 

NxBTxa. ,  through  the  anterior  sacral  foramina.     The  upper 

four,  from  their  large  size,  at  once  attract  observation ;  but  the 
fifth  is  small :  it  perforates  the  cocoygeus  muscle,  supplying  it  and 
the  skin  over  the  coccyx. 
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The  lower  part  of  the  fourth  sacral  nerve  does  not  form  part 

of  the  plexus ;  it  gives  oflF  branches  to  the  pelvic  organs,  and 
muscular  twigs  to  the  levator  ani,  coccygeus,  and  the  external 
sphincter. 

The  coccygeal  nerve,  not  easily  found,  pierces  the  great  sacro- 
ischiatic  ligament  and  coccygeus;  it  communicates  with  the  fifth 

Fio.  100. 
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II.  X.  of  pyrironoli. 

U.  X,  of  gemellna  auperior. 

14.  N.  of  gemelliu  IntiTior. 
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Bacral  nerve,  and  supplies  the  same  parts ;  namely,  the  coccygeus 
and  tbe  skin  over  tbe  coccyx. 

Sachal  The  three  upper  sacral  nerves,  and  part  of  the 

Plkxcs.  fourth,   with    the    lumbo-sacral    cord,   form    the 

sacral  plexus.  The  great  nerves  of  the  plexus  lie  on  the  pyri- 
formis  muscle,  beneath  the  branches  of  the  internal  iliac  artery, 
and  coale.^ce  to  form  the  great  ischiatic  nerve,  which  passes  out  at 
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the  back  of  the  pelvis,  for  the  supply  of  the  flexor  muscles  of  the 
inferior  extremity.  The  other  branches  of  the  plexus  are  as 
follows: — 

a.  Muscular  branches  distributed  to  the  levator  ani,  the  coccy- 
geus,  the  external  sphincter  of  the  anus,  the  pyriformis,  gemelli, 
quadratus  femoris,  and  obturator  intemus.  The  nerve  to  the  last- 
named  musde  (sometimes  derived  from  the  pudic)  leaves  the 
pelvis  with  the  pudic  artery,  and  re-enters  with  it  to  reach  the 
muscle.  The  branch  to  the  inferior  gemellus  and  quadratus  fe- 
moris passes  beneath  those  muscles  and  enters  their  anterior 
aspect.     It  also  sends  a  filament  to  the  hip-joint. 

h.  The  superior  gluteal  nerve  proceeds  from  the  lumbo-sacral, 
leaves  the  pelvis  above  the  pyriformis  with  the  gluteal  artery,  and 
supplies  the  gluteus  medius  and  minimus,  and  the  tensor  fasciae 
femoris. 

c.  The  leaser  ischiatic  supplies  the  gluteus  maximus,  the  skin 
of  the  buttock,  the  perineum,  and  the  back  of  the  thigh. 

d.  The  pudic  nerve  runs  with  the  pudic  artery,  and  like  it, 
supplies  the  rectum,  the  muscles  of  the  perineum,  and  the  penis. 

e.  The  branches  for  tJu  pelvic  viscera  oxe  very  small.  They 
proceed  chiefly  from  the  third  and  fourth  sacral  nerves,  and  form 
an  intricate  plexus  about  the  bladder,  prostate,  and  rectum. 

Stmpathbtic  From  the  lumbar  region  the  sympathetic  nerve 

Nbbtb.  descends  into  the  pelvis,  along  the  inner  side  of 

the  sacral  foramina.  In  this  part  of  its  course  its  ganglia  vary  in 
number  from  three  to  five.  The  nerves  of  opposite  sides  unite 
in  front  of  the  coccyx,  where  they  form  the  ganglion  4mpa/r. 

The  arrangement  of  the  sympathetic  nerves  in  the  pelvis  is 
similar  to  that  in  the  abdomen.  Each  ganglion  receives  one  or 
two  filaments  from  a  spinal  nerve,  and  then  gives  off*  its  branches 
to  the  viscera.  The  visceral  branches  are  exceedingly  delicate, 
and  cannot  be  traced  unless  the  parts  have  been  previously 
hardened  in  spirit.  They  accompany  the  arteries  supplying  the 
respective  organs,  and  are  called  the  vesical,  prostatic,  and 
inferior  haimorrhoidal  plexuses ;  and  in  the  female  the  uterine 
and  vaginal. 
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The  vesical  filaments  of  the  sympathetic  do  not  stop  at  the 
prostate,  but  pass  on  beneath  the  pubic  arch  into  the  corpus  caver- 
nosum  penis.  Thus  the  erectile  tissue  of  the  intromittent  organ  is 
brought  directly  within  the  influence  of  the  sympathetic  system.* 


STRUCTURE  OF  THE  BLADDER,  PROSTATE,  URETHRA,  AND  PENIS. 


It  is  assumed  that  the  parts  have  been  collectively  taken  out 
of  the  pelvis,  and  that  the  partial  peritoneal  covering  of  the 
bladder  has  been  removed. 

The  bladder,  in  a  fairly  dilated  condition,  measures  about  five 
inches  in  length  and  three  in  breadth. 

STRucnraBOF  The  bladder   is   composed   of  a   pnrtial    peri- 

Tmi  Bi.4i>DMn.  toneal  coat,  a  muscular,  and  a  mucous ;  between 

the  last  two  there  is  a  iayer  of  connective  tissue,  which  the  old 
anatomists  called  the  cellular  coat. 

The  eeroua  or  periiwual  coat  invests  the  posterior,  lateral^ 
and  superior  surfaces  of  the  bladder ;  it  is  absent  on  the  anterior 
and  inferior  aspect. 

The  muscular  coat  is  situated  beneath  the  serous,  and  conaigts 
of  unstriped  or  involuntary  muscular  fibres,  which  interlace  with 
each  other  in  all  directions.  Their  general  arrangement  is  as 
follows : — An  outer^  or  loiigitudinalf  layer  arises  from  the  upper 
lialf  of  the  circumference  of  the  prostate  and  the  neck  of  the 
bladder,  and  thence  its  fibres  spread  out  longitudinally  over  the 
summit  of  the  bladder,  pass  round  its  posterior  aspect  and  base,  to 
be  inserted  into  the  prostate  in  the  male,  and  the  vagina  in  the 
female.  This  layer  is  especially  marked  on  the  anterior  and 
posterior  surfaces  of  the  bladder.  Under  this  is  a  thin  layer  of 
circular  fibres^  especially  developed  near  the  neck,  where  they 
form  a  sphincter — sphincter  vwicce.  Towards  the  side*  of  the 
bladder  the  two  sets  of  fibres  have  a  less  definite  arrangement, 
and  form  a  kind  of  network :  these,  therefore,  are  tlie  weakest 

•  Miiller. 
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parts  of  the  bladder,  and  more  liable  to  tlie  formation  of  pouches.' 
The  development  and  colour  of  tlie  muscular  fibres  depend  upo 
how  far  the  subject  has  suffered  from  irritation  of  the  bladder, 
or  any  obstruction  to  the  expulsion  of  the  urine. 

The    mucous  coat    is   everywhere   loosely   connected    to    th( 
muscular,  except  at  the  trigone  of  the  bladder,  where  they  adhere 
more  firmly. 

Tlie  bladder  must  Yte  laid  open  by  an  incision  along  its  front,' 
to  examine  its  interior.  In  a  recently  contracted  bladder,  the 
mucous  memVjrane  is  disposetl  in  irregular  folds,  which  disappear 
when  the  bladder  is  distended.  In  a  healthy  state,  it  is  pal 
when  inflamed,  it  Incomes  of  a  brij^bt  red.  Under  the  microsco 
its  surface  is  seen  to  be  studded  with  mucous  follicles.  Thi 
follicles  secrete  the  thick  ropy  mucus  in  inflammation  of  1 
bladder. 

The  vesical  orifice  of  the  urethra  is  situated  at  the  lower  and 
anterior  part  of  the  bladder,  not  at  the  most  dependent  part,  which 
forms  the  pouch  behind  the  orifice,  in  which  urine  is  apt  to  accu- 
mulate in  old  persons.  It  appears  small  and  contracted  in  the  fr 
bladder,^  Viut  if  the  little  finger  be  introduced  into  it,  it  will  dila 
considerably.  Immediately  behind  the  orifice  there  is,  in  som 
bladders,  a  slight  elevation,  called  the  uvula.  It  is  com 
of  a  portion  of  the  mucous  membrane  raised  up  by  an  accumulation 
of  the  submucous  tissue,  but  is  rarely  of  sufficient  size  t-o  interfere 
with  the  passage  of  the  urine.  This  elevation  must  be  dis- 
tinguished from  enlargement  of  the  third  or  middle  lobe  of  the 
prostate. 

The  orifices  of  the  urethra  are  situated  about  an  inch  and  a 
half  behind  the  urethra,  and  about  two  inches  apart.     These  ttibea^ 


*  These  pouches  aihm  in  the  followine  manner :— A  portion  of  mneona  roembniof 
ii  protruded  through  on«  of  tht"  muscular  interstices,  so  as  to  form  n  little  aac     Thi» 
is  Bmull  at  fir»t,  but  grnduftll;  increases  in  Kize,  Lecftuse,  haTing  no  muscnliir  cont.  it 
has  no  power  of  emptying  itMJf  :  generally  speaking,  several  such  sacs  are  met  with 
in  the  same  hlnddrr :  and  they  sometimes  contain  cAJculi.     If  a  calculus,  origioall 
looae  in  the  bladder,  happen  to  become  lodged  in  a  pouch  by  the  side  of  it,  a  mtddi 
remisaion  of  the  symptoms  may  ensue.    This  explains  our  frequent  inability  to  d«ti 
ita  piresenoe  at  each  examination  with  the  sound. 
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perforate  the  coats  of  the  bladder  obliquely,  and  slant  towards 
each  other,  standing  out  in  relief  under  the  mucous  membrane.* 
A  slight  ridge  proceeds  from  the  orifice  of  each  ureter  to  the  neck 
of  the  bladder,  looking  like  a  continuation  of  the  ureter  itself. 
If  the  mucous  membrane  be  removed  from  these  ridges,  we  find 
that  they  are  produced  by  muscular  fibres.  Sir  Charles  Bell,t 
who  first  drew  attention  to  them,  believed  them  to  be  of  use  in 
regulating  the  orifices  of  the  ureters,  and  named  them  the  muedes 
of  the  ureters. 

Tbioomb  or  THB  The  ridges,  converging  from  the  ureters,  form 

Blasdbr.  ^itii  a  horizontal  line,  drawn  between  their  orifices, 

a  smooth  triangular  area,  called,  by  a  French  anatomist,]:  the  trigone 
veaicaie.  The  mucous  membrane  of  this  area  is  more  firmly 
adherent  to  the  subjacent  tissue  than  in  other  parts  of  the  bladder, 
and  is  therefore  perfectly  smooth.  It  is  more  richly  provided 
with  blood-vessels  and  nerves  than  the  rest  of  the  bladder,  and  is 
endowed  with  more  acute  sensibility.  This  is  why  a  stone  is  more 
painful  when  the  bladder  is  empty ;  and  in  the  erect,  than  in  the 
recumbent  position. 

The  bladder  is  supplied  with  blood  by  the  supetnoTi  middle, 
and  inferior  vesical  arteries.  The  superior  comes  from  the  un- 
obliterated  portion  of  the  umbilical ;  the  middle,  from  the  superior 
vesical  or  the  internal  iliac;  the  inferior, from  the  anterior  division 
of  the  internal  iliac  or  the  pudic. 

The  veiTis  of  the  bladder  form  large  plexuses  around  its  neck, 
sides,  and  base,  and  empty  themselves  into  the  internal  iliac  veins. 
The  lymphatics  follow  the  course  of  the  veins. 

*  This  slanting  of  the  ureters  serrea  all  the  uses  of  a  Talve.  The  urine  enters 
the  bladder,  drop  by  drop,  but  cannot  retnrn,  because  the  internal  coat  is  pressed 
against  the  other  side  of  the  orifice,  so  as  to  stop  it.  When  the  bladder  becomes 
thickened,  in  consequence  of  di£Bcult;  in  passing  the  water,  it  sometimes  happens 
that  the  ureters  lose  their  valvular  direction,  so  that  the  urine,  when  the  bladder 
contracts,  is  partly  forced  back  up  the  ureters ;  the  result  is,  that  they  become  di- 
lated, and  the  pelvis  of  the  kidney  also. 

t  '  Med.  Chir.  Trans.'  vol.  iii.  He  says,  *  These  muscles  guard  the  orifices  of  tlie 
ureters  by  preserving  the  obliquity  of  the  passage,  and  pulling  down  the  extremities  of 
the  ureters  according  to  the  degree  of  the  contraction  of  the  bladder  generally.' 

X  Lieutaud. 
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Its  nerves  are  derived  from  the  hjrpogastric  and  sacral  plexuses  I 
the  former  is  chiefly  distributed  to  the  top,  the  latter  to  the  neck 
and  the  bottom  of  the  bladder. 

Having  already  examined  the  form,  size,  ani 
relations  of  the  prostate  (p.  438\  we  have  no 
to  make  out  its  lobes.  There  are  two  lateral  lobes,  and  a  thi 
or  middle  lobe.*  The  middle  one  is  pyriform  in  shape,  unites  th 
lateral  lobes,  and  is  situated  between  them  and  the  nrethra.  In 
health,  it  does  not  appear  like  a  separate  lobe ;  but  when  abnor- 
mally enlarged,  it  projects  toward  the  cavity  of  the  bladder,  and 
acts  like  a  bar  at  the  month  of  the  nrethra. 

Make  a  longitudinal  incision  throtigh  the  upper  surface  of  the 
prostate  to  expose  the  urethra.  This  canal  runs  rather  nearer  to 
its  Tipper  than  its  lower  surface,  and  is  not  of  the  same  calibre 
throughout. t  It  forms  a  sinus  in  the  intprior  of  the  prostate, 
described  by  anatomists  as  the  sinus  of  thfi  prostate.  Along  the 
floor  of  the  sinus  is  a  longitudinal  ridge,  about  three-quarters  of 
an  inch  in  length,  broad  and  elevated  Ix-hind,  but  gradually 
fading  in  front.  This  is  called  the  crest  of  the  urethra,  and  the 
most  prominent  part  of  it  is  named  the  rem  montar}v.m,OT  caput 
gaUinaginisy  from  its  supposed  resemblance  to  the  head  of  a  wood- 
cock. On  each  side  of  this  prominence  the  seminal  ducts  open. 
(p.  447). 

Immediately  in  front  of  the  caput  gallinaginis,  in  the  middle 
line,  is  a  small  opening  which  will  admit  a  probe.  It  leads  hack- 
wards  into  a  little  cnl-rlosac  or  pnnch  in  the  substance  of  the 
prostate.  Th\<  pouch  is  described  as  the  analogue  of  the  uterus, 
and  called  the  ittricuXus  or  sinus  pocuhtris.     It  is  of  a  pyriform 

•  AUention  ▼as  first  attmrtod  to  this  middle  lobe,  in  En^'land,  by  Sir  Eremrd 
Home,  whrt^e  account  of  it  18  published  in  f  ho  'Philos.  Trans.'  for  1806.  The  pre- 
paration prepnrisd  by  Sir  Evi!rftr\l  in  illiistnUion  i»  preserved  in  tho  Muwnm  of  th* 
Bojnl  Collegp  of  Sur|j;eonB  in  London,  Physiol.  Reriw,  No.  2i583  A.  But  the  Anntomy 
and  affect  uf  the  enlargement  of  this  part  of  the  pnwt.'vte  ptand  is  not  a  diarore'Tj  of 
moflcm  timM.  It  wa«  a-curately  described  by  Santorini  in  1739,  and  (obseqaeatly 
by  Camper,  and  is  alluded  to  by  Morpagni  in  the  third  book  of  hia  Epistles. 

t  This  part  of  the  urethra  is  about  an  inch  and  it  quarter  long,  and  nbont  fyu 
line*  in  diameter. 
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shape,  running  backwards  and  upwards,  with  the  narrowest  part  at 
the  orifice,  and  its  length  is  about  five  or  six  lines.  It  ascends 
between  the  lateral  lobes  of  the  prostate,  and  beneath  the  middle  ; 
its  coats  are  comparatively  thick  with  some  muscular  tissue 
enclosed  in  them,  and  it  is  lined  with  squamous  epithelium. 
Practically  it  deserves  attention,  because  in  some  persons  it  is 
large  enough  to  catch  the  end  of  a  sm^ll  catheter.  The  minute 
orifices  of  the  proper  d/ucta  of  the  prostatey  from  fifteen  to  twenty 
in  number,  are  seen  opening  into  the  floor  of  the  prostatic  sinus.* 
The  substance  of  the  gland  is  permeated  by  the  divisions  and  sub- 
divisions of  the  ducts.  They  are  not  visible  to  the  naked  eye,  but 
if  traced  out  with  the  microscope,  they  are  seen  to  terminate  in 
blind  sacculated  extremities,  upon  which  the  capillaries  ramify  in 
rich  profusion  .t 

The  prostate  is  composed  of  muscular  as  well  as  glandular 
tissue.  Nearly  two-thirds  of  it  is  made  up  of  plain  muscular 
fibres,  arranged  in  a  circular  manner  round  the  urethra,  at  its 
vesical  orifice,  so  as  to  form  in  conjunction  with  the  vesical 
muscular  tissue,  a  sphincter.  The  anterior  part  of  the  prostate 
is  chiefly  muscular,  its  fibres  being  continuous  with  those  of  the 
membranous  part  of  the  urethra.  The  prostate  is  remarkable  for 
its  dilatability.  If  a  small  incision  be  made  through  the  anterior 
part  of  the  gland,  the  base  hevng  left  entire^  the  gland  may  be 
dilated  by  the  finger  sufficiently  to  allow  the  extraction  of  even 
large  calcidi. 

Any  change  in  the  dimensions  of  the  prostate  affects  the  canal 
which  nms  through  it,  and  more  or  less  obstructs  the  flow  of  urine. 
If  the  entire  gland  be  uniformly  enlarged,  the  length  of  the  pro- 

•  In  the  ducta  of  the  prostate  we  often  find  small  calculi,  of  a  brown  colour,  con- 
sisting of  phosphate  of  lime.  Cases  are  sometimes  met  with  in  which  these  calcnli 
by  degrees  attain  a  considerable  size,  and  distend  the  prostate  into  a  sac,  which 
when  examined  by  the  rectum  feels  not  unlike  a  bag  of  marbles. 

t  This  was  first  demonstrated  by  the  late  Mr.  Quekett  The  same  anatomist 
has  also  discovered  that  the  secreting  cells  of  the  gland  contain  calculi  of  microscopic 
minuteness.  He  finds  them,  almost  without  exception,  in  the  prostate  at  every  period 
of  life.  For  further  detail  concerning  them  consult  the  article  '  Prostate '  in  Todd's 
'  Cyclopsedia.' 

Q  o  2 
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RtAtic  urethra  is  increased ;  if  the  enlargement  preponderate  at 
one  part  more  than  another,  then  the  canal  will  deviate  more  or 
less  from  its  natural  track  and  assume  a  more  angular  or  a  lateral 
curve  according  to  the  part  enlarged.  ^NTien  the  middle  lobe 
becomes  enlarged,  there  arises,  at  the  neck  of  the  bladder,  a 
growth  which  will,  in  proportion  to  its  size,  more  or  less  obstruct 
the  passage  of  the  urine.  In  the  efforts  made  to  introduce  a 
catheter  into  the  bladder,  it  sometimes  happens  that  the  end  of 
the  instrument  is  pushed  through  this  hypertrophied  lobe.* 

Vesicoub  The   external  appearance  of  these  bodies  lua 

SMONiXKs.  teen  already  described  (p.  437).    Respecting  their 

structure,  we  find  that  they  have  an  external  coat  derived  from 
the  recto-vesical  fascia ;  a  middle  or  fibrous,  strong  and  somewhat 
elastic,  and  au  internal  or  mucous.  The  mucous  membrane  is 
lined  by  a  scaly  epithelium,  and  presents  a  honey-combed  structure, 
not  unlike  tliat  of  the  gall-bhulder.  Unstripcd  muscular  fibres 
exist  in  the  fibrous  investment  of  the  vesicidae  seminales,  for 
the  purpose  of  expt-lling  their  contents,  and  are  arranged  partly 
transversely,  on  their  posterior  part,  and  partly  longitudinally,  in 
connection  with  the  vesical  muscidar  fibres.  The  duct  emerges 
from  the  anterior  part  of  the  vesicula,  and  joins  at  an  acute  angle 
the  vas  deferens  bt^hiud  the  prostate,  to  form  the  common  ejacula* 
tory  duct  (p.  435).  The  function  of  these  bodies  is  twofold:  they 
act  as  reservoirs  for  the  senaen,  and  secrete  a  fluid  accessory  to 
generation. 

CowFEBs  The  glands  of  Cowper  have  been  examined  in 

Olakds.  gifn,  in  tiie  dissection  of  the  perinemn  (p.  425). 

They  are  placed  close  to  the  urethra,  one  on  cither  side,  imiiie* 
diately  behind  the  bulb  and  between  the  two  layers  of  the  trian- 
gular ligament.  They  consist  of  a  numljer  of  lobules  united 
by  firm  connective  tissue,  and  their  collective  siee  is  somewhat 
larger  than  a  pea.  Each  pours  its  secretion  by  a  minute  duct 
about  au  inch  long  into  the  bulbous  part  of  the  urethra.  The 
use  of  these  glands  is  analogous  to  that  of  the  vesiculfp  seminaJeH 
and  the  prostate :  namely,  to  pour  into  the  urethra  a  fluid  accea- 

*  Sm  Uie  Museum  of  St.  UonLoIvmew's  Uospital,  Prfp.  8  and  21,  Strice  xxis. 
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BOTj  in  some  way  to  generation.    They  are  found  in  all  mam- 
m^ia,    and    in    some — e,g.    the    mole — they    increase    in    size 
periodically  with  the  testicle. 
_  The  urethra  is  the  canal  which  extends  from 

the  bladder  to  the  end  of  the  penis,  and  serves 
not  only  as  the  outlet  for  the  urine,  but  to  transmit  the  secretion 
of  the  testicles  and  the  several  glands  accessory  to  generation. 
It  is  surrounded  by  different  structures  in  different  parts  of  its 
course.  The  first  inch,  or  thereabouts,  is  surrounded  by  the 
prostate  gland  (p.  433) ;  tfie  second  inch,  which  passes  under  the 
pubic  arch,  is  surrounded  by  the  compressor  urethrse  (p.  433); 
the  remainder  of  its  course  along  the  penis  is  surrounded  by 
erectile  tissue,  termed  corpus  spongiosum.  Hence  it  is  divided 
into  the  prostatic,  the  memhranoua,  and  the  spongy  parts.  The 
length  of  the  whole  is  about  seven  or  eight  inches,  but  this  varies 
according  to  the  condition  of  the  penis. 

The  direction  of  the  urethra,  when  the  penis  hangs  flaccid,  is 
like  the  letter  S  reversed ;  but  if  the  penis  be  held  straight,  the 
canal  forms  only  one  curve  through  the  pubic  arch,  with  the  con- 
cavity upwards.  The  degree  of  this  curvature  varies  at  different 
periods  of  life.  In  the  child,  the  bladder  being  more  an  abdominal 
than  a  pelvic  viscus,  the  curve  forms  part  of  a  much  smaller 
circle  than  in  the  adult ;  but  it  gradually  widens  as  age  increases, 
and  catheters  are  shaped  accordingly.*  However,  the  parts,  when 
in  a  sound  state,  will  yield  sufficiently  to  admit  the  introduction 
of  a  straight  instrument  into  the  bladder^  A  straight  staff  is 
sometimes  used  in  lithotomy. 

In  its  contracted  state,  the  sides  of  the  urethra  are  in  close 
apposition;  the  appearance  it  presents  on  a  transverse  section 
differs  in  the  different  parts  of  its  course.  Through  the  glans  it 
is  flattened  vertically;  through  the  prostate  it  is  crescentic,  with 
the  convexity  upwards,  owing  to   the  veru  montanum.      But 

*  The  sharper  carve  of  the  urethra  in  the  child  was  veil  known  to  Camper.  '  In 
recenter  natis,  yesica  basi  sua  elatJus  sita,  pedetentim  descendit,  unde  necessario  se- 
qnituT  cnrvataram  nrethne  m«jorem  esse  in  jnnioribns  qoam  in  adultiB.' — '  Demon. 
Anat.  PathoL'  lib.  ii.  p.  18. 
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throughout  the  rest  of  its  course  the  canal  exhibits  on  section  the 
appearance  of  a  transverse  slit  (fig,  102). 

The  urethra  must  be  laid  open  from  end  to  end,  to  see  that  the 
canal  is  not  of  uniform  calibre  throughout.  The  external  ori6ce 
is  the  narrowest,  and  the  least  dilatable  part ;  so  that  the  urine 
may  be  expelled  in  a  jet.  Therefore,  any  iustrtiment  which  will 
enter  the  meatus  ought  to  pass  into  the  bladder,  if  there  be  no 
stricture.  The  junction  of  the  membranous  with  the  bulboua  part 
is  almost  as  narrow. 

The  proaUdic  and  the  membranous  paiitt  have  been  de- 
scribed (p.  438). 

The  spongy  part  of  the  urethra,  so  termed  because  it  is  sur- 
rounded by  the  erectile  tissue  of  the  corpus  spongiosum,  is  about 
six  inches  long.     That  part  of  it  running  through  the  bulb  \& 

Fio.  102. 


A  B  C 

nuvsrzBSB  SEcnoKs  or  trk  crrtiuu. 


Jl.  ThroDffb  the  prottote. 


B.  Tlirntigli  the  corgnu  (ponglotua. 
c.  TUioagh  the  glani  pwiiU. 


called  the  bulbous  portion,  and  is  the  most  dilatable  part  of  tt 
canal  except  the  prostatic.     In  the  centre  of  the  glans  penis  the 
canal  widens  into  a  sinus,  termed /oa«a  navicular  is. 

The  most  dilatable  part  of  the  uretlira  is  the  prostatic.  Even 
the  narrowest  parts  of  the  canal  must  admit  of  considerable  dila- 
tation, since  calculi  of  from  three  to  four  lines  in  diameter  can 
pass  through  it. 

The  common  ejaculatory  ducts  open  into  the  prostatic  part  of 
the  urethra,  by  the  side  of  the  veru  moatanum.  The  ducts  of 
Cowpers  glands  open  into  the  bulbous  part.  Besides  these  glands, 
a  number  of  ducts  open  into  the  urethra,  proceeding  from  small 
glands  situated  in  the  submucous  tissue.  These  ducts,  called 
lacunaif  are  large  enough  to  admit  a  bristle,  and  run  in  the  same 
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direction  as  the  stream  of  the  urine.  Most  of  them  are  on  the 
lower  surface  of  the  urethra  ;  but  one,  called  lacuTia  magna^  is  on 
the  upper  surface,  about  one  inch  and  a  half  down  the  canal. 

Beneath  the  mucous  membrane  of  the  ujrethra  is  a  layer  of 
areolar  tissue,  the  a^hmuconia  tissue,  external  to  which  is  a  layer 
of  vascular  tissue  of  variable  thickness ;  outside  this  is  a  layer  of 
unstriped  muscular  fibres.  It  has  been  demonstrated  that  the 
urethra  is  surroimded  throughout  its  whole  course  by  muscular 
fibres  of  the  involuntary  kind.  Therefore,  the  whole  of  the  canal 
having  a  muscular  coat  similar  to  an  intestine,  any  part  of  it  is 
liable  to  spasmodic  contraction. 

The  urethra  is  lined  by  columnar  stratified  epithelium,  except 
near  the  glans,  where  there  are  papillae,  covered  with  squamous 
epithelium ;  this,  therefore,  is  the  most  sensitive  part. 

Lastly,  the  urethra  is  provided  with  a  closely-set  network  of 
lymphatic  vessels,  which  has  been  demonstrated  by  qvucksilver 
injections.*  They  run  firom  behind,  forwards,  and  join  the  lym- 
phatics of  the  glans  penis.  Eventually,  their  contents  are  trans> 
mitted  down  the  great  trunks  on  the  dorsum  penis  to  the  inguinal 
glands.    This  explains  the  pathol(^  of  a  bubo. 

The  skin  of  the  penis  is  remarkably  thin  and 
extensible,  and  connected  to  the  body  of  the  organ 
by  loose  areolar  tissue,  destitute  of  fat.  At  the  extremity  the 
skin  forms  the  prepuce,  or  foreskin,  for  the  protection  of  the 
glans ;  f  and  the  thin  fold  which  passes  from  the  imder  surface  of 
the  glans  to  the  prepuce  is  called  frcenum  preputii.    The  skin, 

*  PHnizza,  '  OBsenrazioni  antropo-zootom.'  &c ,  Pavia,  1830.  This  anatomiit  has 
also  displayed  by  injectioos  an  extremely  fine  nettrork  of  lymphatics  which  cover 
the  glaiis  penis.  '  The  interstiees  of  this  network  are  smaller  than  the  diameter  of  the 
tubes. 

f  When  the  foreskin  is,  from  birth,  so  tight  that  the  glans  cannot  be  uncovered, 
such  a  state  is  called  a  congenital  phimosis.  This  condition  occasions  no  inconveni- 
ence  in  childhood,  but  is  apt,  after  puberty,  to  become  troublesome  and  painful,  so 
that  it  may  become  necessary  to  slit  up  the  prepuce  and  set  the  glans  at  liberty.  In 
persons  who  have  a  tight  foreskin,  it  sometimes  happens  that,  when  the  glans  has 
been  uncovered,  the  prepuce  cannot  be  again  drawn  over  it :  this  is  called  a  para- 
phimosis. The  neck  of  the  glans  becomes  tightly  girt ;  great  distension  and  in- 
flammation are  the  consequences -unless  the  foreskin  be  reduced. 
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altered  in  character,  is  reflected  over  the  glans,  to  which  it 
intimatelj  adherent^  and  at  theoriiice  of  the  urethra  is  contmuo 
with  the  mucous  membrane. 

The  surface  of  the  glans  is  covered  with  minute  t'ascular 
papilljB,  endowed  with  keen  seneihility  by  the  dorsal  nervee  of 
the  penie.  Round  its  margin — termed  the  corona  glandis — arai 
a  number  of  minute  sebaceous  glands,  which  secrete  a  subatancd 
called  smegma  preputii. 

The  bulk  of  the  penis  consists  of  two  cylindrical  bodies,  of 
erectile  structure,  named  from  the  appeamnce  of  their  interior 
corpora  cavernosa.  Id  a  groove  along  their  undei"  surface  is 
lodged  a  third  cylindrical  body,  the  corpus  spon^r'o^u m,  composed 
of  vascular  spongy  tissue,  through  which  runs  the  urethra  ;  an  ex- 
pansion of  this  at  the  end  of  the  organ  forms  the  glans.  These 
Btnictures,  then—the  corpora  cavernosa  and  the  corpus  spongiosum 
— together  form  the  penis  ;  though  the  cor]>us  spongiosum  appears 
closely  united  to  the  corpora  cavernosa,  yet  it  i8  quite  distinct 
from  them,  as  shown  in  the  transverse  section  (fig.  103). 

The  upper  part  of  the  penis  is  connectetl  to  the  symphysis 
pubis  by  an  elastic  triangular  ligament,  called  ligamentum,  »u<*- 
penaoriura  penis. 

CoRFOBA  The  corpora   cavernosa  constitute  more  than 

Catriinoiia.  two-thirds  of  the  bulk  of  the  penis.     Each  com- 

mences posteriorly  liy  a  gradually  tapering  portion,  called  the  cms 
penis,  which  is  attached  along  a  groove  in  the  rami  of  the  ischium 
and  pubes,  where  it  is  embraced  by  the  erector  penis  (p.  420). 
The  two  crura  converge,  come  into  apposition  at  the  root  of  tlie 
penis,  and  then  run  together  side  by  side  to  form  the  body  of  the 
organ.  Anteriorly,  each  terminates  in  a  rounded  extremity,  received 
into  a  corresponding  depression  in  the  glans,  to  which  it  is  con- 
nected by  fibrous  tissue. 

A  section  through  the  corpus  cavernosuni  shows  that  its  inte- 
rior is  composed  of  a  delicate  reticulaj*  structure,  surrounded  by 
a  white  fibrous  and  elastic  coat,  from  half  a  line  to  a  line  in 
thickness. 

The  aeptuin  pectini/omie  is  a    median    vertical    partition 
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between  the  two  corpora  cavernosa ;  it  is  only  complete  near  the 
root  of  the  penis  ;  along  the  rest  of  the  organ  there  are  vertical  slits 
in  it,  giving  it  the  appearance  of  a  comb :  hence  its  name.  Through 
the  intervals  in  this  partition  the  hlootl-vessels  of  the  two  corpora 
cavernoHa  communicate  freely  with  each  other. 

From  the  interior  of  the  fibrous  coat  a  number  of  delicate 
septa,  trabeeulw^  pass  inwards  into  the  corpus  cavemosum,  inter- 
secting each  other  in  all  directions,  and  forming  a  multitude  of 
small  spaces.  The  trabecular  consist  of  fibrous  lamellae,  with 
elastic  and  some  non-striated  muscular  tissue.  The  spaces  com- 
Tnunicate  freely  with  each  other,  as  may  be  readily  ascertained  by 
blowing  air  into  the  penis ;  they  are  smaller  and  their  component 
septa  thicker  at  the  circumference  than  in  the  centre  of  the  corpora 

Fio.  103. 
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cavernosa,  at  the  root  than  towards  the  glans.  Each  corpus 
cavernosum  thus  consists  of  innumerable  Sfiaces  mainly  occupied 
by  dilated  venous  sinuses,  from  which  the  blood  is  conveyed  by 
the  dorsal  vein,  the  prostatic  plexus,  and  the  pudendal  veins. 
When  the  penis  is  flaccid,  these  Kpacea  are  emjity  •  when  it  is 
erect,  they  are  distended  with  blood. 

The  arteries  of  the  corpora  cavernosa  come  from  the  branches 
of  the  pudic  (p.  427),  which  enter  the  inner  side  of  each  cms, 
and  proceed  forwards  near  the  septum,  distributing  numerous 
ramifications.  These  are  supported  in  the  middle  of  the  fibrous 
septa,  and  end,  some  in  capillaries  which  convey  their  blood 
at  once  into  the  inter-trabecular  spaces,  others  in  tendril-like 
prolongations   with   dilated    extremities   which   project   into   the 
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cavities  of  the  veins.  TLese  arteries,  called  kelicine^  are  ab- 
sent near  the  glans,  and  are  best  marked  at  the  root  of  the 
penis. 

Tlte  blood  from  the  inter-trabecular  spaces  of  the  penis  returns 
partly  through  veins  which  pass  out  on  the  upper  surface  of  the 
penis  inti>  the  dorsal  vein  (which  joins  the  prostatic  plexus), 
partly  through  the  deep  veins  which  leave  the  inner  side  of  each 
crus,  and  the  bulb,  to  join  tlie  internal  iliac. 

CoBFus  The  coi-pus  spoiiffiosum  is  the  erectile  tissue 

SpoHoiosifM.  which  surrounds  the  urethra  as  it  runs  along  the 

penis.  It  commences  in  the  middle  of  the  perineum,  anterior  to 
the  triangubr  ligament,  in  a  bulb-like  form — the  bulb — and  at 
the  end  of  the  penis  it  expands  to  form  the  glans.  It  receives 
posteriorly  an  expansion  from  the  triangular  ligament,  and  pre- 
sents a  median  groove,  marking  its  development  from  two  lateral 
halves.  The  urethra  does  not  pass  through  the  middle  of  the 
spongy  body,  but  runs  nearer  to  its  upper  surface.  The  bulb 
hangs  more  or  less  pendulous  from  the  urethra,  and  is  surrounded 
by  the  accelerator  urinse  muscle  (p.  420).  In  old  persons  it  ex- 
tends lower  down  than  in  children,  and  is,  consequently,  more 
exposed  to  injury  in  lithotomy. 

The  corpus  spongiosum  has  a  much  thinner  external  ooat  than 
the  corpus  cavernosum,  but  resembles  it  very  much  in  its  interna) 
appearance.  The  reticular  structure,  however,  is  somewhat  finer. 
Its  interior  is  composed  of  a  plexus  of  minute  tortuous  veins. 
This  is  easily  demonstrated  by  injecting  the  dorsal  vein  of  the 
penis  with  wax.  In  this  way  we  not  only  till  the  spongy  body, 
but  also  tlic  glans  and  the  large  veins  which  form  the  plexus 
round  tlie  corona  glandis.* 

The  chief  nerves  of  the  penis  are  the  pudic,  and  its  superficial 
perineal  branch.  The  largest  branches  run  along  the  dorsum  to 
the  surface  of  the  glans :  a  few  only  enter  the  erectile  tissue  of  the 
organ.     This,  it  has  already  heen  mentioned  (p.  446),  is  supplied 

•  In  the  Mu8«-uni  of  the  Royal  College  of  Surgeons  there  i«  a  preparation  in  which 
lh«  glan*  pouiu  i»  injected  with  quickwilvor,  cltarlj'  »hoiring  it  to  consiat  of  »  pl<-xtt4 
of  Tfins.  -PhvBJul.  yerieif,  Nu,  2-^88  A, 
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by  filaments  of  the  ^^pathetio  nerve  proceeding  from  the  hypo- 
gastric plexus.* 

The  lymphatics  proceeding  from  the  glans  and  the  integument 
of  the  penis  join  the  inguinal  glands.  The  lymphatics  of  the 
glans  communicate  freely  all  round  it :  this  explains  why  a 
venereal  sore  on  one  side  sometimes  affects  the  inguinal  glands 
on  the  other.  The  deep  lymphatics  from  the  corpora  cavernosa 
and  the  corpus  spongiosum  join  the  lymphatics  of  the  pelvis. 


DISSECTION  OF  THE  FEMALE  PERINEUM. 

The  pudenda  in  the  female  consist  of  folds  of  the  integument, 
caUed  the  labia.  Between  these  is  a  longitudinal  fissure  which 
leads  to  the  orifices  of  the  urinary  and  genital  canals. 

The  pubic  region  is  generally  surmoimted  by  an 

accumulation  of  fat,  called  mons  Venerisy  which 
is  covered  with  hair.  From  this,  two  thick  folds  of  skin  descend, 
one  on  either  side,  constituting  the  lahia  majorat  and  gradually 
diminish  in  thickness  towards  the  perineum.  Their  junction, 
about  one  inch  above  the  anus,  is  called  the  posterior  commiasurey 
or  froBntdum  lab  iorum :  it  is  generally  torn  in  the  first  labour. 
The  inner  layer  of  the  skin  of  the  labium  is  thinner,  softer,  and 
more  like  mucous  membrane  than  the  outer :  for  this  reason, 
whenever  pus  forms  in  the  labium,  the  abscess  bursts  on  the 
inner  side.  Where  the  labia  are  in  contact,  they  are  provided 
with  small  sebaceous  glands,  of  which  the  minute  ducts  are  observ- 
able on  the  surface. 

In  form  and  structure  the  clitoris  resembles  the 

penis  on  §  diminutive  scale,  being  about  an  inch 
and  a  half  long.  It  has,  however,  no  corpus  spongiosum,  or 
urethra.  Like  the  penis,  it  is  attached  to  the  sides  of  the  pubic 
arch  by  two  crura  (fig.  104,  p.  461),  each  of  which  is  grasped  by 
its  special  erector  clitoridia.     The  crura  are  continued  forward 

*  Krause  has  described  end-bulbs  on  the  nerres,  and  Pacinian  corptucles  hare 
likeviw  been  discorered  on  the  nerves  of  the  glans. 
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like  the  corpora  cavernosa  of  the  male,  and  unite  to  form  the  body 
of  the  organ,  which  is  surmounted  by  a  smal\  (jlans.  The  glans  is 
provided  with  extremely  sensitive  papillie,  and  covered  by  a  little 
prepuce.  Its  dorsal  arteries  and  nerves  are  large  in  propoi-tion  to 
its  size,  iitjcl  have  precisely  the  same  course  and  (list ribut  ion  as  in 
the  penis.  Its  internal  structure  consists  of  a  plexus  of  blood- 
vessels, which  freely  communicate  with  those  of  the  labia  minora ; 
for  one  cannot  be  injected  without  the  other. 

By  separating  the  external  labia,  two  small  and 
thin  folds  of  integument  are  exposed,  one  on 
either  side,  termed  Itihia  minora.  These  folds  converge  an- 
teriorly, and  f<trm  a  covering  for  the  clitoris,  called  pif-putiuni 
clitorUlis ;  posteriorly  they  are  gradually  lost  on  the  inside  of  the 
labia  majora.  They,  unlike  the  labia  majora,  do  not  contain  fat, 
hut  are  composed  of  minute  veins.  Between  the  nymphse  and 
about  the  clitoris  are  a  number  of  sebaceous  glands. 

Between  the  liibia  minora,  and  below  the  clitoris,  is  an  an^lar 
depreB.sion  called  the  restibuley  at  the  back  of  which  is  the  meatus 
urinarius.  Immediately  below  this  ia  the  vagina,  of  which  the 
orifice  is  partially  closed  in  the  virgin  by  a  thin  fold  of  mucous 
membrane  called  the  hymen. 

A  smooth  channel  called  the  vestibule^  three- 
quarters  of  an  inch  in  length,  leads  from  the 
clitoris  down  to  the  orifice  of  the  urethra.  This  orifice,  vieutus 
urinarius,  is  not  a  perpendicular  fissure  like  that  of  the  penis, 
but  rounded  and  puckered,  and  during  life  has  a  peculiar 
dimple-like  feci,  which  assii>t3  us  in  finding  it  when  we  pass  a 
catheter.  You  should  practise  the  introduction  of  the  catheter  in 
the  dead  subject,  for  the  operation  is  not  so  easy  aa  might  at  first 
be  imagined,  provided  the  parts  are  not  exposed.  The  point  of 
the  forefinger  of  the  left  hand  should  be  placed  at  the  entrance  of 
the  vagina,  and  the  meatuA  felt  for ;  when  the  catheter,  guided  by 
the  finger,  slips,  after  a  little  manojuvring,  into  the  urethra.  The 
canal  is  about  one  inch  and  a  half  in  length,  and  rtms  along  the 
upper  wall  of  the  vagina  (p.  464).  The  two  canals  are  in  such 
close  apposition  that  you  can  feel  the  urethra  embedded  in  the 
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vagina  like  a  thick  cord.  The  urethra  is  slightly  curved  with  the 
concavity  upwards  ;  hut  for  all  practical  purposes  it  may  he  con- 
sidered straight.  Its  direction,  however,  is  not  horizontal.  In 
the  unimpr^^nated  state  it  runs  nearly  in  the  direction  of  the 
axis  of  the  outlet  of  the  pelvis ;  so  that  a  prohe  pushed  on  in  the 
course  of  the  urethra  would  strike  against  the  promontory  of  the 
sacrum.  But,  after  impregnation,  when  the  uterus  begins  to  rise 
out  of  the  pelvis,  the  bladder  is  more  or  less  raised  also  in  con- 
sequence of  their  mutual  connection ;  therefore  the  urethra,  in 
the  latter  months  of  utero-gestation,  acquires  a  much  more  per- 
pendicular course. 

The  female  urethra  is  provided  with  a  compressor  muscle, 
similar,  in  origin  and  arrangement,  to  that  which  surrounds  the 

Fio.  104. 
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membranous  part  of  the  urethra  in  the  male.  It  also  passes 
through  the  triangular  ligament  (fig.  105,  p.  464).  The  prostate 
gland  is  wanting,  but  there  are  minute  glands  scattered  around 
the  neck  of  the  bladder.  In  consequence  of  the  wider  span  of  the 
pubic  arch,  and  the  more  yielding  nature  of  the  surrounding 
structures,  the  female  urethra  is  much  more  dilatable  than  the 
male.  By  means  of  a  sponge  tent,  it  may  be  safely  dilated  to 
admit  the  easy  passage  of  the  fore-finger  into  the  bladder.  Ad- 
vantage is  taken  of  this  great  dilatability  in  the  extraction  of 
calculi  from  the  bladder. 

The  mucous  coat  of  the  urethra  is  arranged  in  longitudinal 
folds,  and  is  lined  by  squamous  epithelium,  which  changes  to  the 
spheroidal  variety  near  the  bladder.     Next  to  the  mucous  coat  is 

*  Taken  from  an  ii\iected  preparation  in  the  Muste  Orfila,  at  Paris. 
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Vaoisa. 


Hnacx. 


a  layer  of  elastic  and  non  striped  miiiJciiLir  fibres  intermixe'(J. 
Externally  there  is  a  plexiiji  of  veins  bearing  a  strong  resemblance 
to  erectile  tissue. 

The  vagina  is  the  ranal  which  leads  to  the 
uterus;  at  present^  only  the  orifice  of  it  can  be 
geen.  It  is  surrounded  by  a  sphincter  muscle,  easily  displayed  by 
removing  the  integument.  The  muscle  is  about  three-fourths  of 
an  inch  broad,  and  connected  with  the  cutaneous  sphincter  of  the 
anus  in  such  a  manner  that  they  together  form  something  like  the 
figure  8. 

On  each  side  of  the  orifice  of  the  vagina,  between  the  mucous 
menahrane  and  the  sphincter,  is  a  plexus  of  tortuous  veins,  termed 
the  btdb  of  the  vaffina,  from  its  analogy  to  t!ie  bulb  of  the  urethra 
in  the  male.  This  vaginal  b\ilb  is  about  an  inch  long  and  extends 
across  the  middle  line  between  the  meatus  urinarius  and  the 
clitoris,  as  shown  in  fig.  1 04. 

The  hymen  is  a  thin  fold  of  mucous  membrane 
which,  in  the  virgin,  extends  across  the  lower 
part  of  the  entrance  of  the  vagina,  about  half  an  inch  behind  the 
fourchette.  In  most  instances  its  form  is  crescent-shaped,  with 
the  concavity  upwards.  There  are  several  varieties  of  hymen : 
sometimes  there  are  two  folds,  one  on  either  side,  so  as  to  make 
the  entrance  of  the  vagina  a  mere  vertical  fissure;*  or  there  may 
be  a  septum  perforated  by  several  openings,  hymen  cHbriformiSy 
or  by  one  only,  hymen  circtUaris.  Again,  there  may  be  no  open- 
ing at  all  in  it,  and  then  it  is  called  hyiiien  imperforatUB.  Under 
this  last  condition  no  inconvenience  arises  till  ptil)erty.  The 
menstrual  dis<.'harge  must  then  necessarily  accumulate  in  the 
vagina:  indeed,  the  iit^'rus  itself  may  become  distended  by  it  to 
such  an  extent  as  even  to  simulate  pregnancy.f 

\Mien  the  hymen  is  ruptured,  it  shrivels  into  a  few  irregular 
eminences,  called  caruncuhv  myrtiformes. 

The  presence  of  the  hymen  is  not  necessarily  a  proof  of  vir- 
ginity, nor  does  its  absence  imply  the  loss  of  it.     Cases  are  re- 

•  Sti£h  u  onr  tnny  l>e  BMn  io  the  Miu«om  of  the  College,  Fhjs.  Seres,  No.  2843. 
f  See  Burns'  Midvifoj. 
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lated  by  writers  on  midwifery  in  which  a  division  of  the  hymen 
was  requisite  to  facilitate  parturition.  In  Meckel's  Museum,  at 
Halle,  are  preserved  the  external  organs  of  a  female  in  whom  the 
hymen  is  perfect  even  after  the  birth  of  a  seven-months'  child. 

BABTRoi.nf's  Between  the  orifice  of  the  vagina  and  the  erector 

OB  DTTTBBim'a  clitoridis  is  embedded  in  the  loose  tissue  on  either 
Olaiom.  gide  1^  small  gland,*  which  corresponds  to  Cow- 

per's  gland  in  the  male.  Each  is  about  half  an  inch  in  length. 
Its  long  slender  duct  runs  forwards  and  opens  on  the  inner  side 
of  the  nympha.  In  cases  of  virulent  gonorrhoea  these  glands 
are  apt  to  become  diseased,  and  give  rise  to  the  formation  of  an 
abscess  in  the  labium,  very  difficult  to  heal. 

The  description  of  the  perineal  branches  of  the  pudic  vessels 
and  nerves,  given  in  the  dissection  of  the  male  perineum,  applies, 
mutatis  rnutandia^  to  the  female,  excepting  that  they  are  propor- 
tionably  small,  and  that  the  artery  which  supplies  the  bulb  of  the 
urethra  in  the  male  is  distributed  to  the  bulb  of  the  vagina  in  the 
female. 

DISSECTION  OF  THE  FEMALE  PELVIC  VISCERA. 

The  internal  organs  of  generation — viz.  the  vagina,  uterus,  and 
its  appendages — should  now  be  examined. 

Their  relative  position  should  first  be  noticed ;  and  afterwards, 
their  special  anatomy. 

Gbntoal  ■^'^^  uterus  is  interposed  between  the  bladder  in 

Position  of  thb  front,  and  the  rectum  behind.  From  each  side  of 
Uterus  ahd  its  it  a  broad  fold  of  peritoneum  extends  transversely 
Appeitoaoes.  to  ^Yi&  side  of  the  pelvis,  dividing  that  cavity  into 

an  anterior  and  a  posterior  part.  These  folds  are  called  the  hroad 
ligaments  of  the  uterus  (fig.  106,  p.  473).  On  the  posterior  sur- 
face of  the  ligament  are  the  ovaries,  one  on  each  side.  They  are 
completely  covered  by  peritoneum,  and  suspended  to  the  ligament 
by  a  small  peritoneal  fold.  Each  ovary  is  attached  to  the  uterus 
by  a  cord  termed  the  ligament  of  the  ovary.     Along  the  upper 

*  See  Tiedemann,  '  Von  den  Darernejschen  Drosen  des  Weibs.'  Heidelberg,  1840. 
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part  of  the  broad  lignment  we  fiud  between  ita  layers  a  tube  about 
four  iuelies  long,  called  the  Fallopian  tube,  which  conveja  the 
ovum  from  the  ovary  into  the  uterus.  For  tliis  purpose,  one  eud 
of  it  terminates  in  the  uterus,  while  that  nearer  to  the  ovary 
expands  into  a  wide  mouth,  furnished  with  prehensile  fringes — 
Jl'mbi'-kt; — which,  like  so  many  tentacles,  grasp  the  orwxn  aa  soon 
au  It  escapes  from  the  ovary.  One  of  these  fimbrioe  is  attached  to 
the  ovary.     lastly,  there  run  up  to  the  ovary,  between  the  layers 
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oflhebrojul  ligament,  the  ovarian  vessels,  which  arise  from  the 
aorta  in  the  lumbar  region,  like  the  spermatic  arteries  in  the  male 
because  the  ovaries  are  originally  formed  in  the  loins. 

On  the  anterior  surface  of  the  broad  bgament,  on  either  side 
between  its  layers,  is  the  round  ligament  of  the  uterus.  This 
cord  proceeds  from  the  fundus  of  the  uterus,  anterior  to  the 
Fallopian  tube,  through  the  inguinal  canal,  like  the  spermatic 
cord  in  the  male,  and  terminates  in  the  mons  Veneris.     Besides 
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one  or  two  small  blood-vessels,  it  contains  muscular  fibres  analo- 
gous to  those  of  the  uterus :  these  increase  very  much  in  preg- 
nancy, so  that,  about  the  full  term,  the  cord  becomes  nearly  as 
thick  as  the  end  of  the  little  finger.  In  early  life,  the  round  liga- 
ment receives  a  covering  from  the  peritoneum  which  advances  in  a 
tubular  form  into  the  inguinal  canal.  It  corresponds  to  the  pro- 
cesstLs  vaginalis  of  the  peritoneum  in  the  male.  It  is  called  the 
cancU  of  Nuck^  and  is  generally  obliterated  in  the  adult.  *  It  may 
be  the  seat  of  a  hernia. 

SiDB  Vow  or  After  the  removal  of  the  innominate  bone,  as 

THxFaiuLx  described    at  p.  428,  the  vagina,  rectimi,  and 

Pkltic  Oboaks.  bladder  should  be  moderately  distended,  and  a 
catheter  passed  into  the  urethra.  This  done,  the  reflections  of  the 
peritoneum  must  be  traced. 

RBKLwmoKs  From  the  front  of  the  rectum  the  peritoneum 

or  THsPsBi-  is  reflected  on  to  a  small  part  of  the  posterior  wall 

TOKxuM.  Qf  ^}^Q  vagina,  thus  forming  what  is  called  the 

recto-vaginal  potich.  From  the  vagina  the  peritoneum  is  con- 
tinued over  the  posterior  surface,  but  only  about  half-way  down 
the  front  of  the  uterus ;  thence  it  is  reflected  over  the  posterior 
surface  of  the  bladder,  on  to  the  wall  of  the  abdomen.  Laterally 
it  is  reflected  from  the  uterus  to  the  sides  of  the  pelvis,  forming 
the  broad  ligaments  (p.  473). 

In  cases  of  ascites  the  fluid  might  distend  the  recto-vaginal 
pouch,  and  bulge  into  the  vagina,  so  that  it  would  be  practicable 
to  draw  it  off  through  this  channel. 

^        „  To  the  description  of  the  fascia  already  given  in 

the  dissection  of  the  male  pelvis  (p.  430)  nothing 
need  be  added  except  that  from  the  side  of  the  pelvis  it  is  reflected 
over  the  side  of  the  vagina  and  the  uterus,  as  well  as  the  bladder. 
It  is  this  &scia  which  in  great  measure  supports  the  ut«rus  in 
its  proper  level  in  the  pelvis.  When,  from  any  cause,  the  fascia 
becomes  relaxed,  there  is  a  liability  to  prolapsus  uteri. 

Lbyatob  AVI.  For  the  description  of  this  muscle  see  p.  439. 

_  The  female    bladder    is  broader    transversely, 

and,  upon  the  whole,  more  capacious  than  the  male. 
H  H 
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The  vesical  plexus  of  veins  ia  not  so  large,  and  there  are  no  vasa 
deferentia  or  prostate  gland.  The  short  urethra  has  a  constrictor 
muscle,  as  in  the  male,  and  is  supported  in  a  similar  manner  by 
the  pelvic  fascia. 

Vrnous  Though  the  veins  round  the  neck  of  the  bladdei* 

I'lkxi'«  about  are  comparatively  small  in  the  female,  attention 
THK  \  AoisA.  should  be  directed  to  the  plexus  of  large  veing 

which  surround  the  vagina.  They  communicate  freely  with  the 
veins  about  the  rectum,  and  empty  themselves  into  the  internal 
iliac.  Their  congestion  in  pregnancy  suflBciently  accounts  for  the 
dark  colour  of  the  vagina  and  the  external  organs,  and  the  frequent 
occurrence  of  hapmorrhoidal  tumours.*  These  veins  must  be  re- 
moved, with  the  connective  tissue  in  which  they  are  embedded, 
before  a  clear  \ievf  of  the  parts  can  be  obtained. 

The  urethra  has  iilready  been  descriljed  (p.  460). 

But,  in  the  side  view  of  the  parts,  we  have  the 
opportunity  of  observing  how  closely  the  bladder  and  urethra  are 
connected  to  the  upper  wall  of  the  vagina ;  and  we  can  understand 
how,  in  cases  of  protracted  delivery,  it  sometimes  happens  that  tbe 
contiguous  coats  of  the  bladder  and  the  vagina  give  way,  and  that 
a  fistulous  communication  remains  between  them,  through  which 
urine  constantly  dribbles. 

It  is  necessary  to  slit  open  the  whole  of  the 

vagina  along  the  side,  to  obtain  a  clear  idea  of  the 
manner  in  which  it  embraces  the  lower  end  of  the  uterus,  and  of 
the  extent  to  which  the  neck  of  the  uterus  projects  into  it. 

The  length  of  the  vagina,  in  the  unirapregnated  adiJt,  is,  on 
an  average,  about  4^  inches.  It  may  be  more,  or  less;  the  dif- 
ference in  each  case  depending  upon  the  depth  of  the  pelvU,  the 
()tature  and  age  of  the  individual.  Owing  to  tlie  curved  direction 
of  the  vagina,  the  anterior  wall  is  about  an  inch  shorter  than  the 
posterior.     The  vagina,  however,  is  never  so  long  that  we  cannot, 


VAontA. 
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*  Daring  pregnaocy,  TliTico^e  tumoura  saay  form  erea  in  the  ragioa.  In  tb» 
6«rlio  'Med.  Zciiuug,'  1840,  No.  11,  «  C4w«  ia  related  of  a  voman  who,  at  the  aiztb 
rnonib,  bled  to  death  from  the  borstitig  of  a  largo  vein  ia  the  ragina.  Other  OMW  of 
Ihe  kind  are  related  by  ijiebold. 
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during  life,  feel  the  neck  of  the  uterus  projecting  at  the  top  of  it ; 
higher  up,  or  lower  down,  according  to  circumfitances.  For  in- 
stance, it  is  a  little  lower  down  in  the  erect  than  in  the  recumbent 
position ;  again,  in  the  early  months  of  utero-gestation,  the  uteriis 
descends  a  little  into  the  vagina,  so  that  this  canal  becomes 
shorter :  the  reverse  holds  good  when  the  uterus  begins  to  rise  out 
of  the  pelvis. 

The  axis  of  the  vagina  is  slightly  curved  with  the  concavity 
upwards  ;  it  corresponds  with  the  axis  of  the  outlet  of  the  pelvis. 

The  width  of  the  vagina  is  not  uniform  throughout.  The 
narrowest  part  is  at  the  orifice ;  it  is  also  a  little  constricted  round 
the  neck  of  the  uterus.  The  widest  part  is  about  the  middle  : 
here  a  transverse  section  through  it  presents  the  appearance  of  a 
broad  horizontal  fissure.  If,  therefore,  you  would  insert  the  bivalve 
speculum  with  the  least  amount  of  pain,  the  blades  of  the  speculum 
should  be  vertical  when  introduced  into  the  orifice,  and  afterwards 
turned  horizontally. 

The  uterus  is  the  hollow  mtiscular  organ  which 

TjTBfitTS. 

receives  the  ovum,  retains  it  for  nine  months  to 
bring  it  to  maturity,  and  then  expels  it  by  virtue  of  its  muscular 
walls.  Its  situation  and  peritoneal  connections  have  been  de- 
scribed (p.  463).  Its  axis  slants  forwards,  so  that,  upon  the  whole, 
the  axis  of  the  vagina  and  uterus  describes  a  curve  nearly  parallel 
to  the  axis  of  the  pelvis.  The  uterus,  then,  is  so  placed  that  it  is 
ready  to  rise  out  of  the  pelvis  into  the  abdomen  after  the  embryo 
has  attained  a  certain  size. 

The  uterus  in  the  imimpregnated  state  is  pyriform,  or  rather 
triangular  with  the  angles  rounded,  and  is  somewhat  flattened 
antero-posteriorly.  Its  average  size  is  about  three  inches  long, 
two  inches  broad,  and  one  inch  thick,  at  the  upper  part ;  but  there 
is  variety  in  this  respect,  arising  from  age,  the  efifect  of  preg- 
nancies, and  other  causes. 

For  convenience  of  description,  the  uterus  is  divided  into  the 
fundus,  the  body,  and  the  cervix.  The  term  fundus  is  applied  to 
the  broadest  part,  which  lies  above  the  level  of  the  Fallopian 
tubes  (p.  464).     The  body  is  the  central  part,  while  the  cervix  is 

B  H  2 
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the  narrow  part  which  projects  into  the  vagina.  The  vsigina  la 
very  closely  attached  round  the  neck  of  the  uterus:  observe  that 
it  is  attached  higher  up  behind  than  in  front.  The  month  of  the 
uterus,  08  uteris  is  at  the  apex  of  the  neck. 

Postponing  for  the  present  the  examination  of  the  interior 
of  the  vagina  and  uterus,  let  us  pass  on  to  the  vessels  and  nerves 
of  these  organs. 

Utekimiajcd  '"  addition  to  the  ovarian  arteries  (which  corre- 

Vaoixal  spond  to  the  gpermatic  arteries  in  the  male)  given 

Abtkbibs.  off  from  the  abdominal  aorta  (p.  385),  each  inter- 

nal iliac  artery  furnishes  a  branch  to  the  uterus  and  another  to  the 
vagina. 

The  uteHne  artery  proceeds  from  the  anterior  division  of  tlie 
internal  iliac,  towards  the  neck  of  the  uterus,  between  the  layers 
of  the  broad  ligament,  and  then  ascends  tortuously  by  the  side  of 
the  uterus,  giving  off  numerous  branches  to  it,  which  anastomotie 
freely  with  each  other,  and  with  a  small  branch  from  the  ovarian 
artery.  The  fundus  of  the  titerus  is  mainly  supplied  with 
branches  from  the  ovarian  art€rie8. 

The  vaginal  artery  ramifies  along  the  side  of  the  vagina,  and 
distributes  branches  to  the  lower  part  of  the  bladder  and  the 
rectum. 

The  veins,  corresponding  with  the  arteries,  form  the  uterine  and 
vaginal  plexuses,  which  empty  themselves  into  the  internal  iliac. 

KiBTBorTHB  The  nerves  of  the  uterus  are  derived  from  the 

Utkbos,  third   and   fourth   sacral  nerves,  from  the  hypo- 

gastric and  ovarian  plexuses  (p.  408).  They  accompany  the  l)lood- 
vessels  in  the  broad  ligament  to  the  neck  of  the  uterus,  and  ascend 
with  them  along  its  sides. 

Some  small  filament*  continue  with  the  vessels,  and  form 
around  them  plexuses,  upon  which  minute  ganglia  are  found.* 
But  most  of  the  ner\'e»  soon  leave  the  vessels,  and,  subdividifig» 
sink  into  the  substance  of  the  uterus,  chiefly  about  its  neck  and 
the  lower  part  of  ite  body.  A  branch  may  l>e  traced  passing  up 
to  the  fundus  of  the  uterus,  and  another  to  the  Fallopian  tube. 
•  Beck,  •  Phili)«ophical  TranMctions  '  for  1846. 
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The  nerves  of  the  uterus  enlarge  during  pregnancy  like  the 
arteries.  Surgically  speaking,  the  os  uteri  may  be  said  to  have  no 
nerves;  for  it  is  insensible  to  the  cautery  and  to -the  knife.  . 

The  lymphatict' of  the  uteius  are  small  in  ita  unimpregnated 
state,  but  greatly  increase  in  size  when  it  is  gravid.  Those  from 
the  fundus  and  the  ovaries  proceed  with  the  ovarian  vessels  to  the 
lumbar  glands ;  thus  explaining  the  affection  of  these  glands  in 
ovarian  disease.  Those  from  the  body  and  the  lower  part  of  the 
uterus  accompany  the  uterine  arteries,  and  joia  the  glands  in  the 
pelvis  ;  some,  however,  run  with  the  round  ligament  to  the  groin ; 
hence,  in  certain  conditions  of  the  uterus  the  inguinal  glands  may 
be  affected. 

Stboctum  o»  ^^®  uterus,  vagina,  ovaries,  and  Fallopian  tubes. 

THB  Vagina,  should  now  be  collectively  removed  from  the  pelvis 

Utkbds,  Otabim,     for  the  purpose  of  examining  their  internal  8truc> 

AMD  FaLWPIAK  ^^g^ 

The  vagina  having  already  beea  laid  open 
(p.  466),  we  observe  that  it  is  lined  by  a  mucous  membrane  of  a 
pale  rose  colour ;  and  that  it  is  rough  and  furrowed,  especially 
near  the  orifice.  Two  ridges,  columncB  rugarum^  rim  one  along 
its  anterior,  another  along  its  posterior  wall.  From  either  side  of 
these  proceed  a  series  x>f  transverse  ridges — rxLgcB — with  trough, 
jagged  margins  directed  forwards.  They  are  well  marked  in 
virgins,  but  repeated  parturition  and  increasing  age  gradually 
smooth  them  down.  The  use  of  the  vaginal  rugse  is  to  excite  the 
sensibility  of  the  glans  in  coition.  They  themselves  also  possess 
keen  sensibility,  being  richly  endowed  with  papillae. 

The  mucous  membrane  is  provided  with  numerous  papillae, 
conical  and  filiform,  and  covered  with  a  thick  lining  .of  squamous 
epithelium.  In  the  submucous  tissue  is  an  abundant  Bupply  of 
muciparous  glands,  which  increase  in  number  and  size  towards 
the  uterus. 

The  chief  strength  of  the  vagina  depends  upon-  a.fibro-oellular 
coat,  about  one-twelfth  of  an  inch  in  thickness.  If  this  coat  be 
minutely  injected,  we  find  that  it  is  composed  mainly  of  the  inos- 
culations of  blood-vessels,  so  much  so  that  by  some  it  is  regarded 
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as  erectile  tia&ue.  In  this  coat,  muscular  fibres,  longitudinal  and 
circular,  have  been  demonstrated.  The  orifice  of  the  vagina  L» 
MUTounded  by  a  circular  muscle,  called  sphincter  vagince  (p.  462). 
Superiorly,  the  vajipna  is  intimately  attached  to  the  neck  of  the 
bladder,  while  to  the  rectum  it  is  but  loosely  connected. 

Before  the  uterus  is  laid  open,  examine  the 
shape  of  that  portion  of  the  neck  which  projects 
into  the  vagina.  The  back  part  of  the  cervix  appears  to  project 
into  the  vagina  more  than  the  front ;  but  this  arises  from  the 
vagina  being  attached  higher  up  posteriorly.  If  the  vagina  were 
cut  away  from  the  cervix,  the  anterior  lip  of  the  uterus  would 
appear  to  project  a  trifle  more  than  the  |X)sterior.  For  this 
reason,  as  well  as  on  account  of  the  natural  slope  forwards  of  the 
uterus,  the  front  lip  is  felt  first  in  an  examination  per  vaginam.* 
The  length,  however,  and  the  general  appearance  of  the  vaginal 
part  of  the  cervix  vary  according  to  the  age ;  it  is  also  consider- 
ably altered  by  parturition.  In  the  adult  \-irgin  it  is  smooth  and 
round,  and  projects  about  half  an  inch :  its  mouth  is  a  email 
transverse  fissure.  But  after  parturition,  it  loses  its  plumpness, 
the  lips  l>ecome  flaccid  and  fissured,  and  the  mouth  larger  than  it 
was  before.f 

The  uterus  must  now  be  laid  open  by  a  longitudinal  incision, 
to  examine  its  interior.  In  doing  so,  observe  the  thickness  of  its 
walls,  which  is  greatest  towards  the  fundus.  Before  coming  into 
the  proper  cavity  in  the  body  of  the  uterus,  slit  up  a  long  narrow 
canal  which  leads  up  into  it  through  the  neck.     This  canal,  which 

*  This  is  the  onlj  wny  to  reconcile  the  diicrcpancieB  one  meets  with  in  ■natomieal 
worka,  respecting  the  compantive  length  of  the  lips  of  the  uterus.  Krause,  Web«r, 
Kttsch,  and  others,  ny  the  unUrior  is  the  longer ;  Mnjer,  Meckel,  Quain,  nndothen, 
III*  posterior. 

t  iMtBnces  are  recorded  in  which  the  neck  of  the  aterus  is  pretemataralty  long. 
It  has  been  known  to  project  even  as  much  as  an  inch  nnJ  a  half  into  the  Tiigina.  In 
such  cases  it  grsdnallj  tapers,  and  terminates  in  a  very  narrow  mouth.  Tliis  i»  said 
to  b«  one  caose  of  sterility,  and  it  is  recommended  either  to  iHlate  the  month,  or  to 
mt  off  a  portion  of  the  oeck.  In  support  of  this  ipinion,  it  is  stated  that  Dupujrtivn 
was  once  coDSUllod  hy  a  tadj  on  account  of  barrenness ;  finding  the  neck  of  the  atfrus 
unosoallj  ••longsted.  be  reroore4  n  portion  of  it^  and  shortly  the  Lidy  l>e«.ime  preg- 
uutt.    (Hyrd,  '  Handbuch  der  top.  An&tom.') 
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is  about  an  inch  in  length,  is  not  of  the  same  dimensions  through- 
out :  it  is  dilated  in  the  middle,  and  gradually  narrows  towards 
each  end.  The  upper  end,  which  leads  into  the  body  of  the 
uterus,  is  called  08  intemum;  the  lower  end,  which  leads  into  the 
vagina,  os  externum.  The  passage  is  called  the  canal  of  the  cer- 
vix. It  remains  unchanged  in  pregnancy  for  some  time  after  the 
cavity  in  the  body  has  expanded,  but  gradually  disappears  with 
the  increasing  size  of  the  embryo. 

The  shape  of  the  cavity  in  the  body  of  the  uterus  is  triangular, 
with  the  apex  towards  the  cervix.  In  a  virgin  uterus  the  cavity 
is  very  small,  and  its  sides  are  convex  ;  but  in  a  uterus  which  has 
borne  many  children,  the  cavity  has  lost  the  convexity  of  its  sides, 
and  has  increased  in  capacity.  Each  angle  at  the  base  is  some- 
what prolonged,  and  leads  to  the  minute  opening  of  the  Fallopian 
tube.  This  prolongation  of  the  angles  is  noticed  more  or  less  in 
different  females,  and  is  the  last  indication  of  the  two  horns  of  the 
uterus  in  some  orders  of  mammalia. 

The  interior  of  the  uterus  is  smooth  at  the  fundus;  but  the 
reverse  at  the  cervix.  Here  there  is  a  central  longitudinal  ridge, 
both  in  front  and  behind  (as  in  the  vagina);  from  these,  other 
closely  set  oblique  ridges  curve  off  laterally,  like  the  branches  of  a 
palm-tree.  In  olden  time  it  was  called  *  arbor  vitoe.''  The  rough- 
ness produced  by  these  ridges  occasions  an  impression  as  though  we 
were  touching  cartilage  when  a  sound  is  introduced  into  the  uterus. 

The  neck  of  the  uterus  is  provided  with  small  muciparous 
glands,  of  which  the  minute  ducts  open  in  the  furrows  between 
the  ridges  referred  to.  The  secretion  of  these  glands  is  glairy, 
albuminous,  and  slightly  alkaline.  Soon  after  impregnation,  the 
secretion  becomes  so  firm  as  to  plug  the  mouth  of  the  uterus,  but 
shortly  before  and  during  parturition  it  is  poured  out  in  great 
quantity,  to  facilitate  the  passage  of  the  child.  It  happens  oc- 
casionally that  one  or  more  of  the  ducts  of  these  glands  become 
obstructed,  and  then  dilate  into  small  transparent  vesicles,  which 
gradually  rise  to  the  surface  and  burst.* 

*  ThesA  were  first  described  by  Naboth,  and  supposed  to  be  true  ora :  hence  their 
name  ovula  Nabotki.    '  De  sterilitate  mnlieram.'    Lips.,  1707. 
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The  mucous  membrane  of  the  uterus  is  more  delicate  and 
softer  than  that  of  the  vagina,  with  which  it  is  continuous, 
and  is  cloaely  united  to  the  subjacent  tissue.  The  greater  part  of 
it  is  lined  by  a  columnar  ciliated  epithelium,  but  that  which  lines 
the  lower  part  of  the  cervix  ia  squamous,  like  that  of  the  vagina. 
Examined  with  a  lens,  the  mucous  membrane  lining  the  body  of 
the  uterus  is  seen  to  be  covered  with  minute  follicles  or  tubes 
{utei'lne  glanda)  arrcmged  at  right  angles  to  its  surface.  These 
tubes  pass  outwards  in  a  more  or  less  spiral  manner,  some 
of  them  api)eariDg  branched  and  dilated  at  their  extremities. 
Tliey  become  greatly  developed  shortly  after  impregnation,  and 
take  an  important  part  in  the  formation  of  the  membrana 
decidua. 

The  greater  part  of  the  walls  of  tlie  uterus  consists  of  non- 
striped  or  involuntary  muscular  fibres,  which  are  chiefly  aggre- 
gated at  the  fundus,  less  so  at  the  junction  of  the  Fallopian  tubes. 
The  texture  of  these  fibres  is  so  close  and  so  interwoven  that  in 
the  unimpregnated  uterus  it  is  useless  to  attempt  to  trace  them. 
The  fibres  are  arranged  in  three  layers,  an  externa!,  a  middle, 
and  an  internal.  The  ej:ternal  layer,  placed  immediately  beneath 
the  peritoneum,  is  thin,  and  its  fibres  run  transversely  round  the 
uterus,  some  of  them  being  continued  in  an  oblique  direction  into 
the  round  and  broad  ligaments.  A  band  of  longitudinal  fibres 
passes  from  the  anterior  surface  of  the  uteriis  round  the  fundus  to 
its  posterior  aspect.  The  ■muhll&  layer  runs  in  all  directions,  and 
chiefly  surrounds  the  blood-vessels.  The  interndl  and  thickest 
layer  is  composed  mainly  of  concentric  circles  which  surround  the 
orifices  of  the  Fallopian  tulies;  at  the  cervix  its  fibres  are  ar- 
ranged transversely,  forming  a  sphincter.  Upon  the  whole  their 
collective  disposition  is  such  as  to  exert  equal  pressiu-e  on  all 
sides,  when  called  into  operation. 

At  the  same  time  that  they  expel  the  foetus,  the  muscular 
fibres  j>€rform  another  very  important  function:  they  close  the 
large  venous  sinuses  consequent  upon  the  great  increase  in  the 
amount  of  blood  during  pregnancy.  Therefore,  little  hsemorrhage 
accompanies  the  expulsion  of  the  placenta,  provided  it  have  been 


PELVIC   VISCERA    IN    THE    FEMALE. 


473 


attached,  to  the  fundus  or  the  side  of  the  utenis.  But  everyone 
knows  the  danger  of  what  is  called  placenta  pnvvia.  Here,  the 
placenta,  placed  entirely  or  partly  over  the  orifice  of  the  uterus, 
is  attached  to  a  part  of  the  organ  which  must  of  necessity  expand 
(luring  labour;  and  every  uterine  contraction  increases,  instead  of 
checkings  the  bleeding.  For  the  same  reason,  paralysis  of  the 
muscular  fihres  in  immediate  connection  with  the  placenta,  be  it 
where  it  may,  is  likely  to  be  a  soiuce  of  serious  hEemorrbage  in 
parturition. 

Fallofiah  The  Fallopian  tiAea  or  oviducts  are  situated, 

Tlbes.  oBe  on  each  side,  along  the  upper  border  of  the 

Fia.  106. 


VIAOBAM   OF   nra   HTKBrS,    ITB  BBOAD    LIOAITEVW,    THE  OT ABIES  AWD  FAU.OFUX  TQBB8. 

SEXH   FBOM   BSHrXD. 


1.  UtenU. 

3.  Qrary,  iritti  It*  liguaCDU. 

3.  Knllopi&D  tube. 


4.  Flinbrlatei]  cttremlt;  o(  Fallopian  tabe. 

5,  6.  Broad  ligkment. 

0.    Tl^iBIL 


broad  ligament  of  the  uterus,  and  convey  the  ovum  from  the 
ovary  to  the  uterus  (fig.  106),  They  are  about  three  or  four  inches 
in  length.  One  end  opens  into  the  uterus;  the  other  terminates  in 
a  wide  funnel-shaped  mouth,  surrounded  by  fringe-like  processes 
called  the  fimbriated  extremity.  This  termination  of  tlie  Fal- 
lopian tube  extends  about  an  inch  beyond  the  ovary  ;  and,  by  floats 
ing  it  in  water,  one  or  two  of  the  fimbriae  may  be  seen  connected 
with  the  outer  end  of  the  ovary.  If  the  Fallopian  tube  be  opened 
from  the  expanded  end,  and  a  probe  introduced  into  it,  you  will 
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find  that  the  tube  runs  very  tortuously  at  first,  then  straight  into 
the  uterus,  gradually  contracting  in  size,  so  that  the  uterine  orifice 
scarcely  admits   a   bristle.     Its   mucous   lining  is  gathered  into 
longitudinal  wavy  folds,  especially  at  the  ovarian  end,  and  is  pro-i 
vided  with  a  columnar  ciliated  epithelium.     The  free  end  of  thai 
tube  communicates  with  the  cavity  of  the  peritoneum.     This  is 
the  only   instance  where  a  mucous    membrane   is   directly  con- 
tinuous with  a  serous  one.      It   explains   how  the   embryo  maji 
escape  into  the  peritoneal  cavity  ;  though  this  is  an  extremely 
rare  occurrence.     It  also  explains  wliat  is  said  to  have  occurred  : 
namely,  the  escape  of  the  fluid  in  dropsy  through  the  Fallopian 
tubes.      In  a  well-injected  subject,  the  Fallopian  tubes  are  seen  to 
be  well  supplied  with  blood  from  the  ovarian  arteries.     They  are 
provided  with  non-striped  muscular  fibres:  the  outer  layer  being 
arranged  longitudinally;  the  inner,  in  circles. 

The  ovaries  (called  by  Gulen,  testes  m«Zt«6re«)' 
are  situated  at  the  back  of  the  broad  ligament  of 
the  uterus,  between  its  two  layers,  but  more  or  less  suspended 
by  a  short  fold  of  peritoneum.  Besides  this,  they  are  con- 
nected on  their  inner  side  to  the  uterus  by  a  thin  cord,  called  the 
lujavient  of  the  ovary.  They  are  oblong,  with  the  long  axis 
transverse,  and  a  little  smaller  than  the  testicles.  In  females 
who  have  not  often  menstruated,  their  surface  is  smooth  and 
even ;  in  after-life^  they  become  puckered  aud  scarred  by  the 
repeated  escape  of  the  ova. 

The  ovary  is  about  an  inch  and  a  half  long,  and  weighs  about^ 
a  drachm  and  a  half.  It  has  nearly  the  same  coverings  as  the 
testicle:  viz,  a  serous  coat,  which  is  covered  with  columnar 
>itbelium,  aud  t)eneath  it  a  proper  fibrous  coat,  the  tunica  alhu- 
inen.  If  a  section  be  made  through  the  ovary,  you  find  that 
it  contains  transparent  vesicles,  embedded  in  a  soft  fibro-nuclear 
tissue,  remarkably  vascular  when  well  injected,  called  the  air 
of  the  ovary.  The  outer  part  of  the  ovary  is  chiefly  occupied  by' 
these  vesicles ;  the  central  part,,  in  which  there  are  very  few,  is 
composed  almost  entirely  of  the  stroma. 

The   transparent  vesicles  just  alluded  to  are  the  ovisacs  or 
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Qraafian  vesides*  They  vary  in  nximber  from  eight  to  thirty, 
and  in  size  from  that  of  a  pin's  head  to  a  pea.f  The  smallest  are 
near  the  centre ;  but  as  they  advance  towards  maturity,  they 
gradually  approach  the  surface,  increasing  at  the  same  time  in 
size.  Their  proper  tunic  is  very  vascular  and  lined  by  several  layers 
of  granular  prismatic  epithelium  cells,  called  the  tunica  granulosa, 
and  they  contain  a  transparent  albuminous  fluid.  On  examining 
the  contents  of  one  of  the  larger  vesicles  under  the  microscope, 
you  find  in  it  the  ovum  or  germ,{  surrounded  by  a  layer  of 
granular  cells  called  the  diacua  proligerus.  It  is  this  ovum  which, 
escaping  from  the  Graafian  vesicle  on  the  surface  of  the  ovary, 
is  grasped  by  the  fimbriated  end  of  the  Fallopian  tube  and  con- 
veyed into  the  uterus.  The  ruptured  vesicle  is  converted  soon 
afterwards  into  a  •  yellowish-looking  mass  called  corpus  luteum, 
which  persists  for  a  while,  and  degenerates  afterwards  into  a  small 
stellate  fibrous  cicatrix. 

The  ramifications  of  the  ovarian  artery  through  the  ovary  are 
remarkable  for  their  convolutions :  they  run  in  parallel  lines,  as  in 
the  testicle.  Its  nerves  are  derived  from  the  ovarian  plexus.  The 
ovarian  veins  form,  like  the  spermatic  veins,  near  the  ovary  the 
pampiniform  plexus,  and  then  ternainate,  the  right  in  the  inferior 
vena  cava,  the  left  in  the  renal. 


DISSECTION  OF  THE  ABDOMINAL   VISCERA. 

The  liver  is  the  largest  gland  in  the  body,  and 

in  the  adult  weighs  from  fifty  to  sixty  ounces. 

Its  surface  is  entirely  covered  by  peritoneiun,  except  a  small  part 

behind,  which  is  connected  to  the  diaphragm  and  the  upper  part 

of  the  right  kidney  by  cellular  tissue,  and,  again,  in  the  hollow  for 

*  So  called  after  De  Graaf,  a  Dutch  anatomist,  who  discorered  them  in  1672,  and 
believed  they  were  the  true  ora. 

f  From  the  yggth  to  the  ^th  of  an  inch  in  diameter. 

X  This  was  first  distinctly  pointed  out  by  Von  Baer  in  1827. 
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the  gall-bladder.  Behind,  the  liver  is  thick  and  round,  but 
towards  the  front  it  gradually  slopes  to  a  sharp  border.  The 
upper  surface  is  smooth  and  convex,  in  adaptation  to  the  dia* 
phrugm,  and  is  marked  by  a  white  line  which  indicates  its  divi- 
sion into  a  right  and  left  lobe,  the  right  being  the  larger.  The 
under  surface  is  irregular  anct  marked  by  five  fissures  which  map 
out  the  five  lobes  (fig,  107): — 1.  The  longitu- 
dinal fis8ur€y  dividing  the  right  from  the  left 
lobe,  contains  the  round  ligament  (the  remains  of  the  umbilical 
vein).  2.  The  continuation  of  the  longitudinal  fissure  to  the  pos- 
terior border  of  the  liver,  contains  the  remains  of  what  was,  in 
the  fffitus,  the  ductus  venosus,  and  is  therefore  called  the  fissure 
for  the  dttctus  venosus.  3.  The  hollow  or  fissure  for  th^  gaU- 
bladden\  In  the  same  line  with  this  is,  4,  the  fissure  for  the 
inferior  vetui  cuvay  which  passes  obliquely  inwards  towards  the 
posterior  border  of  the  liver.  5.  The  transve7'se  or  portal  Jissure 
unites  the  other  fissures,  and  transmits  the  great  vessels  which 
enter  the  liver  in  the  following  order  :  in  front  is  the  hepatic 
duct,  behind  is  the  vena  porta,  and  between  them  the  hepatic 
artery.  The  relative  position  of  these  fissures  (the  liver  Ijeing  in 
sitti)  may  be  best  impressed  on  the  memory  by  comparing  them 
collectivety  to  the  letter  H.  The  transverse  fissure  represents  ih^ 
cross-bar  of  the  letter ;  the  longitudinal  fissure  and  the  fissure  of 
the  ductus  venosus  represent  the  left  bar;  the  fissures  of  the  gall- 
bladder and  vena  cava  make  the  right  bar. 

The  lobes  of  the  liver,  five  in  number,  are  also 
seen  on  its  under  surface.  The  ri[/ht  lobe,  much 
larger  than  the  left^  is  separated  from  it  by  the  longitudinal  fissxure. 
On  the  under  surface  of  the  right  lobe  are  two  shallow  fossa ;  the 
anterior  is  for  the  hepatic  flexure  of  the  colon,  the  posterior  for 
the  right  kidney.  The  remaining  lobes  may  be  considered  as 
forming  parts  of  the  right  lobe,  and  are  the  lobuius  Spigdii, 
the  lobuius  caudatus^  and  the  lobuius  quadratus.  The  lobuius 
Spigelii  is  placed  between  the  fissures  for  the  ductus  venosus,  and 
the  vena  cava,  and  the  transverse  fissure;  and,  behind  the  trans^ 
verse  fissure,  it  is  connected  to  the  right  lobe  by  a  ridge — the 
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lobulu8  caudatus.  The  lobnlus  quadratus  is  situated  between 
tbe  gall-bladder,  the  longitudinal,  and  tbe  transverse  fissure.  This 
lobe  is  occasionally  connected  with  the  left  lobe  by  a  bridge  of 
hepatic  substance  {pons  hepatis)  which  arches  over  the  longi- 
tudinal fissure. 

The  liver  has  five  ligaments,  of  which  the  coronary^  the  right 
and  left  lateral,  and  the  falciform  are  reflections  of  the  peritoneiun ; 
the  fifth  is  the  round  ligament  in  the  anterior  free  border  of  the 
falciform  ligament ;  it  consists  of  the  remains  of  the  umbilical 
vein.     The  ligaments  have  been  previously  described  (p.  377). 

Flo.  107. 


10 


1.  LongltadlDBl  As- 

lure. 

2.  OotttlattAtion  of 

the  loo^tudl- 
nal  flaHue  (for 
the  dactiu  Te- 
nocnu). 

3.  Traiuvene    Ba- 1 

•ure. 

4.  GaU-bUdder. 


i.  YenkCAT*  In  ita 
groore. 

fi.  Right  Inhe. 

7.  Lort  lobe. 

8.  Lobuliu  Sri^Iii. 

9.  Lobaliu  OQila* 

tus. 

J 10.  Lobului    qnad- 
nto*. 


DIAGRAM    or  THB   URDKR  SUBFACK   Or  TBI  UTEB. 

The  liver  is  surrounded  by  a  thin  areolar  coat  or  capsule,  best 
seen  on  those  parts  of  it  not  covered  with  peritoneum.  This  coat 
is  connected  to  the  areolar  tissue  which  surrounds  the  lobules, 
but  does  not  send  down  partitions  to  form  a  framework  for  the 
interior  of  the  gland.  It  is  continuous,  at  the  transverse  fissure, 
with  the  sheath  of  loose  areolar  tissue  called  Glisson^s  capauhi 
which  surrounds  the  vessels  aa  they  enter  that  fissure,  and  in- 
closes them  in  a  common  sheath  in  their  ramifications  through 
the  liver. 

The  inter-lobular  areolar  tissue  ia  exceedingly  delicate ;  hence 
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the  great  liability  of  the  liver  to  be  lacerated  by  external  violence^ 
or  by  the  action  of  the  abdominal  muscles. 

Tlie  liver  consists  of  an  aggregation  of  small 
polyhedral  masses  called  lobules,  which  range  from 
»S  ^  Mi  <^^  ^^  ^^^^  '^  diameter.  These  lobules  are  marked 
out  by  septa  of  areolar  tissue,  and  in  a  transverse  section  have  the 
appearance  of  mosaic  pavement  (fig.  108) ;  but  in  a  perpen<licular 
section  they  somewhat  resemble  an  oak-leaf  (fig.  109).  Each 
lobule  consists  of  a  minute  plexus  of  bloud-vessels,  ducts,  and  cells 

Fig.  108. 


Inter-lobnlar  rein. 


t.  Tntra-lobnlv  cr  c«n- 
tral  Tein. 


TAAMram  ncnoKs  or  trkss  LonrLxs  op  thb  litbh,  MAOKirnm  to  show 

THV   PORTAL  TKVUnS   PLKXD8. 

(Attcr  Kianan.) 

— hepoHe  cells — which  latter  fill  up  the  spaces  between  the  rami- 
fications of  the  vessels.  It  will  facilitate  the  understanding  of  the 
branchings  of  the  different  hepatic  vessels,  if  it  be  borne  in  min«l, 
l,that  the  portal  vein,  hepatic  artery,  and  hepatic  duct,  ramify 
together  from  first  to  last — inclosed  in  a  sheath  of  areolar  tissue 
called  Glisnon^s  capsule ;  2,  that  the  hepatic  veins  run  alone  firoi 
first  to  last,  and  terminate  in  the  inferior  vena  cava  as  it 
under  the  liver. 

The  portal  vein,  on  entering  the  substance  of  the  liver,  pves 
off  numerous  small  branches,  which  pasa  betw^een  the  lobules  and 
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form  the  inter-lobidar  or  pervpheric  veins  (fig.  108).    The  inter- 
lobular veins  give    off    a   zninuie  Fio.  io«. 
capillary  network  which  penetrates 
into  the  interior  of  the  lobules  and 
freely  communicates  in  the  centre 
with  a  single  trunk  called  the  vntrct- 
lobular  or  central  vein.    This  cen- 
tral vein  returns  the  blood  from  the 
lobule,  and  opens  immediately  into 
a  8vh-lobula/r  vein,  larger  or  smaller 
as  the  case  may  be,  upon  which  the 
lobule  is  sessile  (fig.  109).    The  sub- 
lobular  veins  empty  themselves  into  the  smaller  hepatic  veins ; 
these  unite  to  form  the  main  hepatic  trunks  which  open  into  the 
inferior  vena  cava. 

The  hepatic  artery,  entering  the  liver  at  the  transverse  fissure, 
divides  and  subdivides  with  the  portal  vein  and  the  biliary  ducts, 
and  ramifies  with  them  between  the  lobules.  The  artery  distri- 
butes branches  which  supply  the  coats  of  the  hepatic  vessels  and 
Glisson's  capsule— vogfinaZ  bram^shea — and  the  capsule  of  the  liver 
— capatUar  branches ;  other  branches  pass  into  the  lobules  and 
join  the  capillary  network  which'  leads  to  the  radicles  of  the  cen- 
tral vein. 

The  minute  capillary  network  which  forms  the  basis  of  the 
lobule  radiates  from  the  periphery  to  the  centre.  The  capillaries 
average  about  73V7  ^^  ^^  ^^^* 

The  biliary  diicta  form  a  close  network  round  the  circum- 
ference of  each  lobule.  From  this  network  of  biliary  capillaries 
branches  proceed  on  all  sides,  and  accompany  the  portal  vein. 
Doubt  still  exists  as  to  the  commencement  of  the  ducts.  The 
prevalent  opinion  is  that  they  begin  within  the  lobules  by  a  minute 
plexus,  surrounded  by  hepatic  oelte.  The  interior  of  each  lobule — 
that  is,  the  space  left  between  the  several  vessels — is  filled  by  the 
hepatic  cells.  They  are  nucleated,,  and  have  a  diameter  vary- 
ing from  -g^  to  foVo  ^^  *^  inch.  They  contain  more  or  less 
granular-matter,   and    in    some  cases    £at-globules :   when  these 
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accumulate  in  large  quantities,  thej  constitute  what  is  called  a 
fatty  liver.  The  office  of  these  cells  is  to  Reparate  the  hile  from 
tlie  blood,  and,  when  filled  with  bile,,  to  diacharge  their  contents 
into  the  hepatic  ducts.* 

The  lymphatics  of  the  liver,  superficial  aud  deep,  commence 
in  the  spaces  in  the  interior  of  the  lobule,  accompany  the  inter- 
lobular vessels,  and  pass  out  at  the  transverse  fissure.  The 
superficial  lymphatics  are  in  connection  with  the  areolar  sheath 
and  the  upper  surface  of  the  liver^ 

The  nerves  of  the  liver  are  derived  from  the  pneumogastric, 
chiefly  the  left  ;  and  from  the  hepatic  plexus  which  comes  from 
the  coeliac  plexus.  These  plexuses  enter  the  liver  at  the  trans- 
verse fissure,  surround  the  hepatic  artery  and  the  portal  vein,  and 
accompany  these  vessels  in  their  ramifications  through  it.  The 
ultimate  termination  of  these  nerves  is  not  known. 

The /uncfion^  of  the  liver  may  be  thus  briefly  expressed: — 
1,  It  renders  the  albuminous  matter  (albuminose)  brought  to  it  by 
the  portal  vein  capable  of  being  assimilated.  2.  It  forms  a  sub- 
stance, glycogen,  easily  converted  into  sugar,  which  passes  into  the 
hepatic  veins, aud  bt-inj^  consumed,  helps  to  maintain  animal  heat, 
3.  It  secretes  the  bile,  which  assists  in  converting  the  chyme  into 
chyle,  and  reducing  it  into  a  state  fit  to  be  absorbed  by  the  lac- 
teals.  4.  The  bile  acts  as  a  natural  aperient.  5.  The  bile  is  an 
antiseptic,  and  probalily  prevents  the  decomposition  of  the  food 
during  its  passage  through  the  intestine. 

The  gall-bladder,  or  reservoir  for  the  bile,  is 
confined  by  the  peritoneum  in  a  slight  depression 
on  the  under  surface  of  the  right  lobe  of  the  liver  (p.  477).  It  is 
pyriform  in  shape,  is  about  four  inches  long,  and  capable  of  hold- 
ing about  ]  ^  oz.  of  fluid.  Its  narrow  end,,  or  neck,  makes  a  bend 
downwards,  and  terminates  in  a  duct,  called  the  cystic,  which, 
after  a  course  of  about  an  inch  and  a  half,  joins  the  hepatic  duct 
at  an  acute  angle  (fig.  81,  p.  387).  The  common  duct,  ductus 
eommunu  choUdockus,  formed  by  their  union,  is  about  three  or 

*  For  further  informAtion  on  this  gabject  see  the  original  observations  of  Kie 
in  the  '  Philosopb.  Tniu.'  f<yr  1833. 
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four  inches  long,  and  opens  into  the  back  of  the  descending  part 
of  the  duodenum,  after  running  very  obliquely  through  the  coats  of 
the  bowel. 

Exclusive  of  its  partial  peritoneal  covering,  the  gall-bladder 
has  two  coats :  the  outer,  consisting  of  connective  tissue,  contains 
involuntary  muscular  fibres,  which  run  mainly  in  the  long  axis  of 
the  gall-bladder;  the  inner  is  the  mucous  coat. 

It  is  supplied  with  blood  from  the  cystic  branch  of  the  right 
hepatic  artery ;  its  blood  is  returned  by  the  cystic  vein  which 
opens  into  the  vena  portae ;  its  nerves  are  derived  from  the  cystic 
branches  of  the  hepatic  plexus. 

The  gall-bladder  should  now  be  laid  open.  Its  mucous  mem- 
brane is  generally  tinged  yellow  by  bile,  and  gathered  into  ridges 
which  give  it  a  honey-combed  appearance.  This  appearance  is 
most  marked  in  the  middle  of  the  gall-bladder:  in  the  de- 
pressions between  the  ridges  may  be  seen,  with  a  lens,  numerous 
openings  leading  down  to  mucous  follicles.  It  is  covered  by 
columnar  epithelium,  which  secretes  an  abundance  of  viscid 
mucus.  At  the  bend  of  the  neck  of  the  gall-bladder,  both  its 
coats  project  very  much  into  the  interior,  making  the  opening 
considerably  narrower  than  it  appears  to  be  outside.  In  the  cystic 
duct,  the  mucous  membrane  presents  a  series  of  folds,  so  arranged, 
one  after  the  other,  as  to  form  a  complete  spiral  valve.  The  pro- 
bable use  of  this  is  to  prevent  the  too  rapid  flow  of  the  bile.  The 
gall-bladder  appears  to  serve  mainly  as  a  reservoir  for  the  bile, 
while  digestion  is  not  going  on.  The  bile  becomes  during  its 
sojourn  in  the  gall-bladder  very  viscid  and  intensely  bitter. 

The  spleen  is  a  very  vascular  sponge-like  organ, 
and  belongs  to  the  class  of  ductless  glands.  It 
varies  in  size  according  to  the  amount  of  blood  in  it,  fluctuating 
in  weight,  consistently  with  health,  between  five  and  ten  ounces. 
It  is  of  a  reddish-blue  colour.  It  is  more  or  less  elliptical  in  shape, 
and  in  its  natural  position  is  placed  with  its  long  axis  nearly 
vertical.  Its  outer  surface,  which  corresponds  to  the  ninth,  tenth, 
and  eleventh  ribs,  is  adapted  to  the  diaphragm  and  ribs,  and  is 
smooth  and  convex;  its  inner,  adapted  to  the  great  end  of  the 
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Btoinacb,  is  concave,  and  divided  into  an  anterior  and  a  posterior 
portion  by  a  vertical  fissure — the  hiluii — at  the  bottom  of  which 
are  large  openings  through  which  the  vessels  enter  and  emerge 
from  the  spleen. 

The  spleen  is  invested  with  two  coats,  a  peritoneal  and  a 
fibrous.  The  perltonfnl  coat  entirely  covers  the  organ,  except  at 
the  hilus,  from  whicli  it  is  reflected  to  the  stomach,  forming  the 
gastro-splenic  omentum.  Its  Jibrous  capsule,  tunica  proj/ria, 
not  only  covers  the  spleen^  but  sends  throughout  its  eubstance 
fibrous  cords  {trabpculcB),  which  cross  in  various  directions,  and 
thus  form  an  intricate  network  of  what  are  called  trabecular  spaces. 
BesidL'S  this,  the  trulieculfeform  sheaths  and  supports  for  the  splenic 
vessels  throughout  Ihuir  ramifications.  The  whole  of  this  fibrous 
framework  is  exceedingly  elastic  to  admit  of  the  varying  size  of  the 
spleen,  and  contains  more  or  less  non-striped  muscular  tissue. 

The  trabecular  spaces,  above  described,  are  filled  with  w^hat  is 
called  the  pulp  of  tlie  spleen.  This  pulp  is  a  soft  reddish-brown 
substance,  and,  under  the  microscope,  is  found  to  consist  of  con- 
nective-tissue corpuscles,  which,  witli  their  communicating  pro- 
cesses, make  up  a  fine  retifomi  tissue,  the  interstices  between  which 
are  filled  with  red  and  white  blood-corpuscles.  Broadly  speaking, 
then,  the  spleen  pulp  is  composed  chiefly  of  cells. 

The  splenic  artery  enters  at  the  hilus  of  the  spleen,  by  sever 
liranches,  which  ramify  in  its  substance  ensheathed  and  supported 
by  (he  fibrous  framework.*  The  smallest  branches  leave  the 
trabeculae,  and,  entering  the  splenic  pulp,  terminate  in  minute 
vessels,  arranged  in  pennicillate  tuft-s.  They  open,  and  therefore 
pour  their  blood  directly,  into  the  pulp  tissue.  ITie  veins  are  said' 
to  commence  in  the  pulp  tissue  in  the  same  way  as  the  arteries 
terminate  in  it,  and  to  travel  along  tlje  tralieculw  like  the  arteries  ; 
but  they  communicate  freely,  and  are  so  far  unlike  the  arteries. 

In  the  pulp  of  the  spleen  we  also  find  what  are  called  the 
Maljnjhian    corpttsdes.f     They  are    about  ^   of  au  inch  in 

*  1'b«  rnmlflcation*  of  the  «p1eaic  nrt«i7  tuny  be  seou  hy  vashing  awAy  the  palp, 
tuid  flt^Atiog  the  flocoulont-l(¥>king  spleon  in  wuter. 

I  Ii  ii  uicloes  to  iavk  for  them  iu  the  hiuaan  splocD,  unless  the  subji*ct  Ixs  ex.' 
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diameter,  visible  to  the  naked  eye,  and  look  like  white  spots  scat- 
tered through  the  dark  pulp.  They  are  attached  to  the  sides  of 
the  arteries,  and  are  said  to  be  lymphoid  expansions  of  the  con- 
nective tissue  coat  or  outside  coat  of  the  arteries.  These  curious 
spherical  bodies  are  filled  with  lymph-corpuscles.  They  appear 
not  to  have  definite  boundaries,  but  to  communicate  freely  with 
the  reticular  spaces  of  the  pulp. 

The  lymphatiea  of  the  spleen  run  between  the  layers  of  the 
gastro-splenic  omentum  to  the  lymphatic  glands. 

The  function  of  the  spleen  is  not  yet  accurately  ascertained. 
It  appears  to  be,  essentially,  a  great  blood-gland ;  and  that  it 
consists  of  chambers  filled  with  gland- cells  of  various  size, 
between  which  ramify  minute  arteries  and  veins.  It  is  pre- 
sumed that  the  gland  elaborates  the  albuminous  materials  of 
food,  and  stores  them  up  for  a  time  before  they  pass  into 
the  blood.  It  is  considered  to  be  a  nursery  for  the  production 
of  the  white  corpuscles  of  the  blood ;  and  a  grave-yard  too,  where 
many  of  the  worn-out  red  ones  undergo  disintegration. 

The  kidneys,  two  in  nmnber,  are  situated  in 
the  lumbar  region,  embedded  in  &t.  Their 
colour  is  reddish-brown.  Each  is  about  4  inches  in  length,  and 
2^  inches  in  breadth,  and  weighs  about  4^  ounces  in  the  male, 
rather  less  in  the  female.  The  left,  usually  situated  higher 
than  the  right,  is  generally  longer  and  somewhat  heavier. 
The  anterior  surface  of  each  is  smooth  and  convex ;  the  posterior 
rather  flattened.  The  upper  end  of  the  kidney  is  larger  and 
thicker  than  the  lower ;  the  outer  border  is  roimded ;  the  inner 
presents  a  deep  notch — the  kUtts — for  the  entrance  and  exit  of 
the  renal  vessels  and  duct.  These  have  the  following  relations 
to  one  another :  in  front  lies  the  renal  vein  ;  behind  is  the  ureter ; 
between  is  the  renal  artery. 

The  kidney  is  surrounded  by  a  thin  fibrous  capsule,  to  which 
it  is  loosely  connected  by  areolar  tissue  and  minute  vessels.    The 

ceedinglj  fresh,  for  they  soon  soften  and  melt  in  the  pulp.  It  is  better,  therefore,  to 
examine  them  in  the  spleen  of  a  sheep  or  bullock,  in  which  animals  they  are  about  ^ 
of  an  inch  in  diameter. 

Il2 
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capsule  does  not  penetrate  into  the  interior  of  the  kidney,  and 
can  be  readily  stripped  oflf  when  healthy,  leaving  the  surface 
perfectly  Emooth. 

A  longitudinal  section  should  be 
made  through  the  kidney  to  ex- 
amine its  interior.  This  section 
displays  two  distinct  Bubstance?, 
an  outer  or  cortical,  and  an  inner 
or  medullary. 

The  medtdlary  structure  is  col- 
lected into  from  ten  to  sixteen 
pyramidal  bundles  (pyramids  of 
Malpighi,*  ti^.  110);  the  apices 
of  these,  termed  papiU(Vy  project 
into  one  of  the  terminal  divisiooa 
of  the  e.xcretc>ry  ttil>e.  The  pyra- 
mids are  surrounded  by  the  cor- 
tical sul>!^tance  which  dips  down 
between  them  ;  they  are  compose<I 
of  minute  straight  tubes,  which 
proceed  from  the  cortical  portion 
to  end  on  the  papilhv.t 

The  cortical  structure  is  deeper 
in  colour  than  the  medullary, 
forms  the  outer  part  of  the  kidney,  and  dips  down  between  the 
]*yramids.  It  consists  of  convoluted  tubes,  which  l)ecome  dilated 
at  their  extremities!  into  what  are  called  the  Mdfplghian  capgxde^. 
At  the  hUus  is  the  dilated  commencement  of  the  ureter,  called 
the  p«lms  of  the  kidney.  It  is  fimnel-sbaped,  and  its  broad  part 
divides  into  two  principal  channels,  which  again  branch  and  form 

*  So  Dumed  after  Malpighi,  a  celebrated  Italian  anatomiat  who  lived  during  the 
middle  and  latter  part  of  the  eerenteenth  century. 

f  Each  pyramid  reprMents  what  wna,  in  the  early  stage  of  the  kidney's  growth, 
a  diatinct  and  independent  lo1i«.  In  the  human  salject  the  Inbca  (o^uaIIj  cualesce, 
and  uo  true  of  their  primordial  Mate  remaina,  except  the  pyramidal  arrangeineot  nf 
the  tabes.  Bat  in  the  kidnaye  of  th«  lower  BwmiDalia,  of  biida  and  reptilea,  the 
lotiee  are  permaoeotlj  Mparate. 
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from  eight  to  twelve  cup-like  excavations,  called  the  calyces.  Into 
each  of  these  calyces  one,  sometimes  two  or  more  papillae  project. 
Between  the  calyces  the  branches  of  the  renal  artery  ascend  to 
ramify  in  the  kidney,  lying  embedded  in  &t.  With  a  lens,  the 
papillae  may  be  seen  studded  with  minute  apertures,  which  are 

Fio.  111. 


I.  Malpighl«n  capsule. 
S.  ConTolatod  tnbe. 
8.  Desoendlng  Umlx 

4.  Aaoending  Umb   of 

Henle'a  loop. 

5.  Jonctional  tabe. 


6,7.  DiSorent  portiont  of 

■traight  tnlw. 
8.  Bxcretory  tube. 

a.  Apex  of  pyramid. 

b.  BMe  of  pymnld. 
O.  Cortical  portion. 


DIAOBAX   OF  TKE  COUBSB  AMD  ABBANOKVBMT  OF  THR  UBIMIFEROCS  TT7BBS. 

(Ludwig.) 

the  terminations  of  the  uriniferous  tubes.  These  tubes  as  they 
pass  outwards  run  straight,  bifurcate  repeatedly  at  very  acute 
angles,  and  reach  the  sides  and  the  bases  of  the  pyramids.  They 
then  enter  the  cortex  in  bundles  of  straight  tubes,  forming  the 
pyramids  of  Ferrdn.    They  vary  from  the  g^th  to  the  yj^oth  of 
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an  inch  in  diameter,  and  are  largest  towards  their  termination.  Oil 
entering  the  cortex,  the  tubes  become  convoluted,  and  are  sur- 
rounded by  minute  plexuses  of  blood-vessels.  The  bubuli  uriniferi, 
the  pelvis  of  the  kidney,  and  the  ureter,  are  lined  by  spheroidal 
epithelium.  Between  the  straight  tubes  in  the  Malpighian 
pyraniids,  there  have  been  discovered  numerous  smaller  tubules, 
named  the  hoped  tubes  of  Hevle.  These  corae  off  from  the 
etrai;^bt  tubes  in  the  cortical  portion,  descend  towards  the  apex  of 
the  pyramid,  whore  they  form  loops,  and  again  ascend  to  terminate 
in  the  Malpighian  capsules. 

The  Maipighian  capsules  are  situated  in  the  cortical  pjortion, 
average  about  y' ^^^  ^^  ^^  i"<^^^  *"  diameter,  aud  are  visible  to  the 
naked  eye  as  minute  red  points.  According 
to  Bowman,*  each  is  formed  by  the  dilatation 
of  the  uriniferous  tube.  It  is  compoeed  of  a 
homogeneous  membrane,  and  is  pierced  by  a 
small  artery,  afferent  vessel,  which  enters  the 
capsule  opposite  to  the  commencement  of  the 
urinary  tube.  In  the  capsule  the  artery  breaks 
lip  into  a  coil  of  minute  vessels,  glomtindits^ 
and  returns  its  blood  by  a  vem  {efferenl  vessel), 
wliich  emerges  from  the  capsule  close  to  where 
the  artery  entered  (fig.  112).  Instead  of  leaving 
the  kidney,  as  in  other  organs,  the  vein  forms  a 
plexus  round  the  convolutions  of  the  urinary 
tube.f  The  purpose  of  this  plexus  appears  to 
be  the  secretion  of  the  solid  matter  of  the  urine;  while  the  Malpig- 
hian  body  filters  the  watery  part  of  the  urine  into  the  capsule, 
and  washes  the  mere  solid  part  down  the  tube.  J   The  coil  of  vessels 

•  •  PhiloDoph.  Trans.'  for  18*2  ;  part  i. 

t  For  a  summnry  of  the  opinion  held  by  TKrioai  obaerren,  i«sp«cting  thww  Mal- 
pi^ihinn  wrpiwclem,  ooDBQlt  a  paper  by  R.  Sonthey,  M.D.,  '81.  Bftitholcnnttw's  Hasp. 
Ueport*,'  vol.  i.  1865. 

X  Th«!  the  vpfwl  Ivaring  the  Malpighian  body  is  a  rein,  and  that  a  constituent 
of  the  urine  is  secreted  by  venons  blood,  is  inferred  from  two  roaaons :  1.  From 
tba  analogoiu  out  of  the  vena  ports,  out  of  vhich  the  bile  is  elaborated  in  tba  lirer  ; 
2.  f^m  the  fact  that  in  reptiles  the  urine  ia  secreted  from  venona  blood. 


«.  Artery. 

T.  Vein,  or  efferent 

r.  OkpRile. 

rf.  Urlnaiy  tnbo. 
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in  the  capsule  is  surrounded  bj  the  epithelium  lining  the  interior 
of  the  capsule. 

The  renal  artery  enters  the  hilus  between  the  pelvis  and  the 
renal  vein.  It  shortly  divides  into  four  or  five  branches,  which 
pass  outwards  between  the  papillae,  and  then  enter  the  cortical 
portion  between  the  pyramids.  In  this  portion  they  ascend  as  far 
as  the  bases  of  the  pyramids,  and  then  coursing  along  their  bases 
they  form  arches  between  the  cortical  and  medullary  structure, 
from  which  small  vessels  are  given  oflF,  which  pass  to  the  Mal- 
pighian  capsules. 

The  nerves  forming  the  renal  plexus  are  derived  from  the 
lesser  splanchnic  nerve  and  the  solar  plexus.  The  lymphatics, 
consisting  of  a  deep  and  a  superficial  set,  pass  to  the  lumbar 
glands. 

SuPBA-BBKAL  Thoso  bodies,  situated  at  the  top  of  the  kidneys, 

Capbcubs.  belong  to  the  class  of  ductless  glands.     The  right 

resembles  a  cocked  hat ;  the  left  is  more  almond-shaped.  They 
measure  about  1  ^  inch  in  their  long  diameter,  and  weigh  from  one 
to  two  drachms.  They  are  surrounded  by  a  thin  fibrous  covering, 
which  sends  down  partitions  into  the  interior  through  furrows  upon 
their  surface. 

A  perpendicular  section  shows  that  it  consists  of  a  firm  exterior 
or  cortical  part,  and  of  an  interior  or  medullary  substance,  soft  and 
pulpy.  The  cortical  portion  is  of  a  yellow  colour,  and  forms  the 
principal  part  of  the  organ.  Examined  under  the  microscope,  it 
appears  to  be  composed  of  a  delicate  fibrous  stroma,  in  which 
run  parallel  columns  of  cells  about  y^  o^th  of  an  inch  in  diameter, 
arranged  perpendicularly  to  the  surface.  These  columns  do  not 
run  completely  through  the  thickness  of  the  cortical  portion, 
but  have  a  zone  of  cells  arranged  above  and  below  them.  The 
columns  are  stated  by  some  to  be  tubes  having  a  distinct 
lining  membrane;  by  others,  to  be  closed  vesicles;  by  others, 
to  be  cavities  in  the  cortical  portion.  Small  arteries  are  abun- 
dantly supplied  to  the  cortex,  and  dip  down  between  the  columns. 
The  medullary  part  varies  in  colour  according  to  the  amount  of 
blood  contained  in  it,  being  sometimes  of  a  dark -brown  colour. 
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sometimes  nearly  white.  It  consists  of  a  plexus  of  minute  veins, 
among  which  are  uumeroua  cells,  some  of  which  appear  branched.* 
The  stroma  is  composed  of  areolar  tissue,  which  forms  a  delicate 
network  tliroiighout  the  central  part. 

The  shpra- renal  capsules  are  well  sup[)lied  with  nervea  derived 
from  the  '*BoJar  and  renal  plexuses  of  the  sympathetic.  Of  late 
years  the  minute  structure  and  functions  of  the  supra-renal 
capsules  have  been  much  invest  igated^  in  consequence  of  tbe  di;*- 
covery,  made  by  Dr.  Addison,  of  the  close  relation  which  exists 
l»etween  certain  diseases  in  these  Wdiea  and  a  brown  discoloiu-ation 
of  the  skin.     Their  precise  function  is  still  unknown. 

Sto'ujicu  and  The  alimentary  canal  is  composed  of  four  coats  ; 

Intestwe.  a,  serous,  a  muscular,  a  submucous,  and  a  mucous, 

Fir^it,  is  the  sfrous  or  peritoneal  coat,  descriVied  at  p.  .379. 
(Secondly,  under  tbe  serous  is  a  muscular  coat,  upon  which  the 
chief  strength  of  the  canal  depends.  It  consists  of  two  distinct 
strata  of  plain  muscular  fibres;  the  outer  stratum  is  lon^ritudinal, 
the  inner  circular.  This  arrangement  not  only  makes  the  bowel 
stronger,  but  regulates  its  peristaltic  action :  for  the  longitudinal 
fibres,  by  their  contniction,  tend  to  shorten  and  straighten  tbe 
tuljf,  while  the  circular  fibres  contract  upon  and  propel  it5  con- 
t-ent«  to  greater  advantage.  Connecting  this  coat  and  the  mucous, 
is  a  layer  of  areolar  tissue  called  the  suhmiicoiui  contain  which 
the  arteries  break  up  l>efore  entering  the  mucous  membrane.  The 
mucous  is  the  most  complicated  of  all  the  coats,  for  it  presents 
different  characters  in  different  parts,  according  to  the  functions 
which  it  has  to  perform. 

Tbe  stomach  should  be  moderately  distended 
to  see  its  size,  which  varies  in  different  subjects 
according  to  the  habits  of  the  individual.  When  distended,  an 
average  stomach  would  be  about  ten  or  twelve  inches  in  length 
and  four  in  width.  The  stomach  forms  a  large  bulge  to  tfie  left 
of  the  oesophagus,  called  the  cardiac  or  »pleiiic  end  :  on  the 
right  side,  where  the  food  passes  out,  it  becomes  small  and  oon- 

•  OmrjU  '  A  Pbyiiological  Esaay  on  the  Thynms  Gland,*  by  Siniftn :  London, 
1616. 
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tcted,  and  is  called  the  pyloric  end.  Just  before  the  pylorus, 
i  stomach  bulges  into  a  pouch,  called  antrum  pylori.  Anato- 
mists describe  the  stomach  as  having  two  borders  and  two  sur- 
faces. The  upper  border  is  concave,  and  called  the  lesser  curve : 
the  lower  border  is  convex,  and  called  the  greater  curve.  On 
removing  the  serous  investment  of  the  stomach,  the  muscular 
coat  is  exposed.  The  fibres  are  of  the  non-striped  variety,  and 
arranged  in  three  layers,  an  external  or  longitudinal^  a  middle  or 
circular,  and  an  internal  or  oblique. 

The  lonffituddnal  fibres  are  continuous  with  the  longitudinal 
fibres  of  the  oesophagus,  and  spread  out  over  the  stomach :  they 
are  most  numerous  along  the  curves  of  the  stomach.  The  cvr&ular 
fibres  are  well  marked  about  the  middle  of  the  stomach,  but  are 
most  abundant  at  the  pylorus,  where  they  form  a  powerful  sphincter. 
The  oblique  fibres  are  scattered  over  the  sides  of  the  stomach,  and 
are  most  distinct  at  the  entrance  of  the  oesophagus,  with  the 
well-marked  circular  fibres  of  which  they  are  continuous. 

When  the  stomach  is  laid  open,  the  tnucoua  TnemhraTie  is  seen 
to  be  of  a  pale  colour,  and  gathered  into  longitudinal  folds — rugce 
— which  disappear  when  the  stomach  is  full.  The  mucous  mem- 
brane is  connected  to  the  muscular  layer  by  a  distinct  stratum  of 
areolar  tissue,  called  the  submucous  coat.  It  permits  the  mus- 
cular and  mucous  coats  to  move  freely  on  each  other,  and  serves 
as  a  bed,  in  which  the  blood-vessels  ramify  minutely  before  they 
enter  the  mucous  membrane. 

If  a  portion  of  the  mucous  membrane  be  examined  under  a 
microscope,  its  surface  will  be  seen  to  be  mapped  out  into  small 
hexagonal  pits  or  alveoli,  giving  it  a  honey-combed  appearance. 
The  pits  vary  from  the  yoo  ^  toT  ^^ *"^  ^^^  ^^  diameter.  At  the 
bottom  of  them  are  a  number  of  minute  pores,  the  orifices  of  the 
gastric  tubes.  In  a  perpendicular  section,  the  tubes  are  arranged 
in  parallel  lines  at  right  angles  to  the  surface,  and  terminate  in 
blind  sacculated  ends  set  in  the  submucous  tissue.  The  entire 
thickness  of  the  mucous  membrane  is  made  up  of  these  tubular 
glands.  The  tubules  are  on  an  average  about  ^  of  an  inch  long 
and  the  -^^  of  an  inch  in  diameter.    In  the  cardiac  end  they  are 
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simple  tubes,  but,  at  the  pyloric,  they  are  freqiientlj  branched. 
Their  upp*^r  fourth  is  linetl  with  cohimnar  epithf^liiim  ;  their  lo'wer 
three-fourths,  with  spheroidal  or  glandular.  It  ia  presumed  that 
these  glandular  cells  contain  the  gastric  juice.  As  fast  as  formed, 
during  digestion,  they  pass  into  the  stomach,  discharge  their  con- 
tents, and  disappear.  Other  glands — ptfhrric — are  found  near  the- 
pyloric  end  of  the  stomach,  and  are  probably  mucous  glands.  There 
are  also  glands  more  numerous  than  these,  called  peptic  glands. 
They  are  lined  for  a  short  distance  with  columnar  epithelial  cells, 
which  at  the  neck  become  spheroidal  and  gramdar,  and  are  called 
peptic  ceil^ ;  towards  the  lower  part  or  fundu8  ot  the  gland  the 
cells  are  only  found  here  and  there,  and  cause  a  more  or  less  bulging 
of  the  basement  membrane. 

The  mucous  membrane  of  the  stomach  is  lintfl  by  columnar 
epithelium.  It  is  exceedingly  thin  and  delicate,  and  can  only  be 
seen  in  the  stomach  of  an  animal  recently  killed. 

The  tubes  of  the  stomach  are  richly  supplied  with  l.tlfx)d.  The 
arteries  form  a  stratum  of  minute  inosculations  in  the  submucous 
tissue,  in  which  the  closed  ends  of  the  tubes  are  set ;  from  this 
stratum  the  vessels  run  up  bi^tween  the  tubes  to  the  surface  of  the 
stomach,  where  they  again  inosculate,  and  form  the  hexagonal 
spaces  before  alluded  to. 

The  stomach  is  supplied  with  nerves  from  the  pneumogastric 
and  from  the  solar  plexus. 

SniLt  The  small  intestine,  consisting  of  the  duodenum, 

ijrrRSTix",  jejunum,  and  ileum,  forms  a  tube  from  sixteen  to 

twenty-six  feet  in  length,  according  to  the  height  of  the  individual. 
The  duodenum  is  about  twelve  fingers'  breadth  in  length  ;  the 
jejunum  comprises  two-fifths,  the  ileum  three-fifths,  of  the  remain- 
ing part  of  the  small  intestine.  As  regards  their  external  cha- 
racter, the  duodenum  and  jejunum  are  more  vascular  than  the 
ileum,  and  feel  thicker  in  consequence  of  the  peculiar  armngti-ment 
of  their  mucous  membrane ;  but  there  are  no  defined  limits  between 
the  diflFerent  portions  of  the  intestinal  canal.  Its  peritoneal  and 
muscular  coats  are  the  same  throughout.  The  muscular  coat 
consists  of  an  outer  longitudinal  layer  and  an  inner  circular  thicker 
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layer,  which,  however,  becomes  thinner  towards  the  end  of  the  ileum. 
It  is  connected  to  the  mucous  membrane  by  the  sufyinucoue  coat. 
Immediately  beneath  the  mucous  membrane  there  is  a  very  thin 
layer  of  non-striped  muscular  fibre,  termed  rfiuacvXaria  mucoace. 

When  the  small  intestine  is  cut  open  from  the  upper  end, 
we  see  that  the  mucous  membrane  is  arranged  in  close  transverse 
folds,  called  valvtUce  eonniventes.  These  diflFer  from  other  folds 
in  the  alimentary  canal — e.g.  in  the  oesophagus  and  stomach—  in 
that  they  are  not  obliterated  when  the  tube  is  distended.  Each  fold 
extends  about  one-half  or  two-thirds  round  the  intestine ;  but 
they  are  not  all  of  equal  size.  They  commence  immediately 
below  the  opening  of  the  biliary  and  pancreatic  ducts,  and  are 
most  developed  in  the  duodenum  and  the  upper  part  of  the 
jejunum.  Below  this  part  of  the  tube  they  gradually  decrease 
in  size,  and  become  wider  apart,  till  they  finally  disappear  near 
the  middle  of  the  ileum.  The  use  of  the  valvules  eonniventes 
is  to  increase  the  extent  of  sur&ce  for  the  absorption  of  chyle ; 
to  prevent  the  food  passing  too  rapidly  through  the  intestiue, 
and  for  secretion. 

If  a  portion  of  small  intestine  be  washed  and  placed  in  water, 
the  surface  of  the  mucous  membrane  appears  like  the  soft  fur  or 
pile  upon  velvet.  This  appearance  is  produced  by  small  processes 
called  villi.  These  are  extremely  vascular  projections  of  the 
mucous  membrane,  about  a  fourth  of  a  line  in  length,  and  are 
so  numerous  that  a  square  line  contains  from  forty  to  ninety  of 
them.*  Their  size,  however,  and  their  number,  bear  a  direct  ratio 
to  that  of  the  valviilee  eonniventes.  Under  the  microscope  a  villus 
is  seen  to  consist  of  an  outstanding  process  of  the  mucous  mem- 
brane, covered  by  a  layer  of  columnar  epitlielium,  which  rests  upon 
a  basement  membrane.  Each  villus  is  furnished  with  an  artery 
which  forms  a  network  of  inosculations  in  it,  and  then  returns  its 
blood  by  a  single  vein.  Down  its  middle  runs  a  lacteal  or  absorb- 
ing vessel,  which  commences  in  a  closed  end  near  the  summit  of 
the  villus,  where  it  is  surrounded  by  a  layer  of  pale  non-striped 
muscular  fibres  proceeding  from  the  muecularia  mucoace.  The 
*  KrauM  estimates  the  total  number  of  Tilli  at  four  millions. 
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cylindrical  cells  which  cover  the  villi  are  believed  to  be  the  agents 
in  the  absorption  of  thf.-  chyle,  and  to  possess  the  power  of  selection. 
IxT^rnfAL  There  arc  four  kinds  of  glands*  in  the  small  in- 

Ouyos.  testine,  eallerl  the  glands  of  Lieberkiihn,  Bnmner, 

Peyer,  and  the  .solltory  glands.  The  first  and  last  are  distributed 
over  the  whole  tract  of  the  intestinal  mucous  membrane ;  the  other 
two  over  particular  parts. 

The  ghimU  of  Lieberkuhn^j  the  most  numerous  of  all,  are 
minute  tubes  with  blind  ends,  very  thickly  distributed  over  the 
email  and  the  large  intestines.  Under  the  microscope,  their 
orifices  are  seen  lietween  the  villi,  like  so  many  minute  dots. 
The«e  vary  in  depth  from  -^^^  to  -^^  of  a  line,  and  about  the  ^^  of 
a  line  in  diameter,  and  are  lined  with  columnar  epithelium. 

The  glands  of  Brunner\  are  found  only  in  the  duodenum. 
They  are  just  visible  to  the  naked  eye,  and  may  lie  seen  by  re- 
moving the  muscular  coat.  Their  structure  exactly  resembles  the 
round  compound  glands  of  the  mucous  membrane  of  the  mouth. 

The  glands  of  Peyer  ^  (glandula?  agminata?)  abound  most  in 
the  ileum,  and  are  seen  most  distinctly  in  children.  They  are 
arranged  in  groups,  from  twenty  to  forty  in  numl>er,  on  that  part 
of  the  intestine  most  distant  from  the  attachment  of  the  mesen- 
tery. These  gruups  are  from  half  an  inch  to  three  inches  long,  of 
an  oval  form,  and  increase  in  size  and  number  towards  the  lower 
part  of  the  ileum.  If  a  group  be  examined  by  dissecting  away  the 
muiicular  coat,  you  find  that  it  is  composed  of  a  number  of  small 
oval  vesicles,  like  Florence  flasks,  eml>eddod  in  the  8ul>-mucous 
tissue.  They  are  composed  of  masses  of  lymphoid  tissue,  of  about 
three-fourths  of  a  line  in  diameter,  and  contain  an  opaque  greyish 
fluid.  No  excretory  ducts  have  been  traced  from  these  veMcle«, 
but  they  are  supposed  to  discharge  their  contents  by  rupture  of 

"  A  satisfiu-torj  examination  of  tlie  intestinal  gland*  cnn  be  mnde  only  in  upeci- 
mens  quite  reeonr,  tAken  from  joung  pcreona  irho  haTe  died  suddenly,  or  from  ■ 
r»pidlj  ffttal  diseaw. 

t  J.  N.  Lieb«Tkuhn, '  Diss,  de  fabric,  ctactione  rillorum  intostin.  ten.,'  1782. 

■J  J.  C.  Bmnner,  '  Gbind.  dnnden.  mu  p%DeT«a8  iwcxindariain,*  1T16. 

J  Pe^pr, '  De  glandnli*  inteimnorum,'  1662.  These  glands  were  Ant  detcnbodbj 
Nebamiaii  Orev,  in  1G8I. 
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their  capsules.  Between  tbe  vesicles  are  found  Lieberkiihn's 
follicles ;  and  the  surface  of  the  patches  is  covered  with  villi. 
These  glands  are  liable  to  be  ulcerated  in  typhoid  fever.  They 
diminish  in  number  and  size  with  old  age. 

The  8olita/ry  glands  are  scattered  over  all  parts  of  the  small 
and  large  intestines.  They  consist  of  the  same  lymphoid  structure 
as  the  glands  of  Peyer,  and  only  diflfer  from  them  in  being  solitary 
instead  of  being  aggregated  into  groups. 

The  lymphaiicB  consist  of  two  sets,  those  of  the  muscular 
and  those  of  the  mucous  coats;  the  latter  receive  those  from  the 
villi,  at  the  base  of  which  they  form  a  minute  plexus,  and,  after 
piercing  the  muscular  coat,  join  with  the  former,  which  are 
chiefly  found  between  the  longitudinal  and  the  circular  layers  of 
muscular  fibres. 

The  nerves  are  derived  itom  the  superior  mesenteric  plexus, 
and  accompany  the  superior  mesenteric  artery  and  its  branches, 
between  the  layers  of  the  mesentery;  after  reaching  the  intestinal 
walls  the  nerve-filaments  separate  from  tbe  arteries.  They  then 
pierce  the  external  longitudinal  muscular  fibres  and  form  a  very 
minute  gangliated  plexus,  AuerbacJCa  plexus  or  plexus  myen- 
tericas,  which  distributes  filaments  to  the  muscular  layer  of  the  en- 
tire intestinal  canal.  From  this  plexus  numerous  branches  perforate 
the  internal  circular  muscular  layer,  and  unite  to  form  a  largely 
gangliated  plexus,  Meissner's  plexus.,  in  the  submucous  tissue. 
The  intermuscular  plexus  prolwibly  supplies  the  muscular  coat  and 
regulates  the  peristaltic  action  of  the  bowel;  the  submucous 
plexus  determines  the  calibre  of  the  blood-vessels. 

Laboh  The  principal  external  characters  of  the  large 

Intkstinb.  intestine  are  that  it  is  pouched  or  sacculated,  and 

that  it  has  attached  to  it  little  pendulous  portions  of  fat  covered 
by  peritoneum,  called  appendices  epiploicoe.  The  pouches  (sac- 
culi)  are  produced  by  a  shortening  of  the  longitudinal  muscular 
fibres,  and  by  their  being  collected  into  three  bands,  about  half  an 
inch  wide,  nearly  equidistant  from  each  other.  One  of  these  bands 
corresponds  with  the  attached  part  of  the  circumference  of  the 
bowel;  another  with  the  front  part;  a  third  with  its  concavity.    If 
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at  any  given  part  the  three  bands  be  divided,  the  pouches  imme- 
diately disappear. 

In  a  colon  moderately  distended  and  dried,  we  observe  that  the 
mucous  membrane  forms  numerous  ridges  or  incomplete  septa 
(see  fig.  113):  they  correspond  to  the  grooves  on  the  exteraal 
surface  of  the  bowel,  and  disappear,  like  the  saccvili,  when  the 
longitudinal  bands  are  divided. 

The  rertxim  differs  from  the  rest  of  the  large  intestine  in  that 
its  longitudinal  muscular  fibres  are  not  collected  into  bands,  but 

I'll).  113. 


3.  CaonmoreapiaooU. 


8.  Appi'U'Ux    Tia-uji- 
formU. 


SaCTIOM   THBODOH   THZ  JCRCTION   OF    I  UK    I  \lii.K   AXD   SMALL     U(TBSnXK,    TO  UIOW 
TUB   nJCXJiCAL  TALYB. 

distributed  equally  over  its  whole  circumference.  Moreover,  bott 
the  longitudinal  and  circular  fibres  are  of  considerable  strength, 
like  those  of  the  oesophagus,  as  one  might  expect  from  the  parti- 
cular functions  which  these  parts  of  tlie  alimentary  canal  have  to 
perform.  For  an  inch  and  a  half,  or  thereabouts,  above  the  anus, 
the  circular  fibres  are  remarkably  developed,  and  constitute  the 
internal  sphinctm^  ani. 

The  mucous  membrane  of  the  large  intestine  differs  consider- 
ably from  that  of  the  small.     There  are  neither  valvulae  conni- 
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ventes  nor  villi ;  but  the  glands  of  Lieberkiihn  and  the  lymphoid 
follicles  may  be  leen  studding  the  mucous  membrane.  The 
follicles  are  more  abundant  in  the  csecum  and  in  the  appendix 
vermiformis  than  in  any  other  part  of  the  alimentary  canal.  The 
blood-vessels  present  the  same  hexagonal  arrangement  on  the  sur- 
face as  that  of  the  stomach.  That  the  mucous  membrane  of  the 
large  intestine  may  be  temporarily  used  as  a  substitute  for  the 
stomach  is  proved  by  the  fact  of  persons  having  been  nourished 
for  many  weeks  solely  by  injections.  The  mucous  membrane  is 
lined  throughout  with  colunmar  epitheliiun. 

luo-cBCAL  At  the  junction  of  the  small  with  the   large 

VALva.  intestine  the  mucous  membrane  is  folded  so  as  to 

form  a  valve :  but  it  is  not  a  perfect  one,  as  is  proved  by  pouring 
water  into  the  large  intestine,  or  by  the  occasional  vomiting  of 
injections.  The  arrangement  of  the  valve  is  best  examined  in  a 
dried  preparation.  The  opening  is  a  transverse  fissure  like  a 
button-hole ;  and  the  two  flaps  are  arranged  like  an  upper  and  a 
lower  eyelid.  The  upper  lid  of  the  valve  projects  more  than  the 
lower,  so  that  the  contents  of  the  ileum  drop  naturally  down  into 
the  caput  coli,  where  they  are  apt  to  collect  and  form  hard  lumps. 
The  flaps  of  the  valve  consist  of  mucous  membrane  and  the  cir- 
cular fibres  of  the  ileum.  The  longitudinal  fibres  of  the  ileum 
are  continued  directly  on  to  the  caecum :  if  these  be  divided,  the 
ileum  can  be  drawn  out,  and  the  valve  disappears.* 

Folds  ik  thb  In  many  subjects  we  observe  that  transverse  or 

Rbctum.  oblique  folds  of  the   mucous  membrane  project 

into  the  rectum.  These  cannot  be  seen  to  advantage  unless  the 
bowel  be  hardened  by  alcohol  in  its  natural  position.  Three, 
more  prominent  than  the  rest,  and  half  an  inch,  or  thereabouts, 
in  width,  were  first  pointed  out  by  Mr.  Houston.f  One  projects 
from  the  upper  part  of  the  rectum,  opposite  the  prostate  gland ; 
another  is  situated  higher  up,  on  the  side  of  the  bowel;  while 
the  third  is  still  higher.  When  thickened  or  ulcerated,  these  folds 
are  apt  to  occasion  great  pain  and  obstruction  in  defsecation. 

*  It  is  intftegring  to  note  that  the  Borfaee  of  the  ralre,  towards  the  ileum, 
covered  ■with,  villi ;  not  so  the  aarface  towards  the  large  intestine. 

t  'DubliB  Hospital  Reports,'  vol.  v. 
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The  body  having  been  placed  on  its  back,  the  thigh  should 
be  slightly  flexed  and  abducted.  An  incision  should  be  made 
along  the  groin,  from  the  anterior  suptTidr  spine  of  the  ilium  to 
the  spine  of  the  pubes;  another,  from  the  middle  of  the  first, 
down  the  thigh  for  about  six  inches.  The  skin  being  reflected, 
the  superficial  fascia  and  vessels  will  be  exposed. 

Stn-KiiFiciAL  This  fascia   varies   in  thickness,   according  to 

Fascia.  the  condition  of  the  body.     Like  other  superficial 

fa.scio',  it  is  divisible  into  two  layers,  between  which  are  situated 
the  inguinal  glands,  and  the  cutaneous  vessels.  The  up|>er  layer 
is  continuous  with  that  of  the  abdomen ;  the  deeper  layer  is  best 
marked  in  the  upper  part  of  the  thigh,  especially  where  it 
stretches  across  the  saphenous  opening  to  form  the  cribriform 
fascia,  and  is  atUiched  to  Poupart's  ligament. 

The  cutaneous  vessels  come  from  the  fenini-al  artery  and  are 
three  in  number,  the  gupe^rjicial  epigastric,  the  superjiclnl  e,r- 
ternal  pudicj  and  the  superjicial  circumfle-xa  Uii  arteries  :  the  first 
ascends  over  Poupart's  ligament  to  the  ab<lomen  { p.  3o5 ) ;  the  second 
crosses  inwards  towards  the  pubes  ;  and  the  third  passes  outwards 
to  the  ilium.  Each  arte^ry  is  accompanied  by  one,  sometimes 
by  two  veins,  which  empty  themselves,  either  directly  into  the 
femoral,  or  into  the  great  cutaneous  vein  of  the  thigh,  called  the 
saphena. 

SiTPironcur.  These   glands    are   easily   recognised,  by  their 

IwapuiAL  oval  form  and  reddi>h-brown  colour.     There  are 

GLAitm  two  sets :  one  set  runs  parallel  to  Poupart's  liga- 

ment, and  receives  the  lymphatics  from  the  penis,  the  scrotimi, 
the  perineum,  the  anus,  the  buttock,  the  lower  part  of  the  ab- 
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dominal  wall,  and  the  upper  and  outer  aspect  of  the  thigh ;  the 
other  set  lies  along  the  aaphena  vein,  and  receives  the  lymphatics 
from  the  foot,  the  leg,  and  the  lower  part  of  the  thigh.  This 
explains  why  in  cancer  of  the  scrotum  and  syphilitic  disease  of 
the  penis  the  first  set  becomes  enlarged ;  and  the  second,  in  dis- 
eases of  the  lower  extremity.  The  lymphatic  vessels  which  pass 
to  and  from  the  glands  are  small,  and  may  escape  observation, 
unless  specially  looked  for.  They  all  pass  through  the  femoral 
ring  into  the  abdomen,  and  eventually  empty  themselves  into  the 
receptaculum  chyli. 

The  glands  mentioned  in  the  preceding  paragraph  are  all 
superficial.  There  are  others,  more  deeply  seated,  close  to  the 
great  vessels  of  the  thigh :  these  are  much  smaller,  and  sometimes 
cannot  be  found. 

ScFBBFiciAL  "^^^  auperfidcU  epigastric  artery  comes  through 

Abtbbiesof  the  fascia  lata,   half  an  inch   below   Poupart\ 

THK  Gboin.  ligament,  supplies  the  inguinal  glands,  and  anas- 

tomoses with  the  deep  epigastric  artery.  Its  further  course  is 
described  at  p.  355. 

The  atiperficicU  cvrcumfleaxi  Uii  nms  parallel  to  Poupart's 
ligament  towards  the  crest  of  the  iliiun,  and  ends  in  the  skin  and 
subcutaneous  tissue. 

The  auperficiaZ  external  pudie  comes  through  the  saphenous 
opening,  crosses  over  the  spermatic  cord,  and  supplies  the  penis 
and  scrotum  in  the  nciale,  and  the  labium  in  the  female.  This 
artery  is  liable  to  be  divided  "in  the  operation  for  femoral  hernia ; 
also  in  that  for  phimosis,  since  it  runs  along  the  penis  to  supply 
the  prepuce.  Arising  directly  from  so  large  an  artery  as  the 
femoral,  it  sometimes  bleeds  profusely;  for  it  is  an  admitted 
fact  that  when  even  a  small  branch,  coming  directly  from  a 
principal  artery,  is  divided  near  its  origin,  it  will  sometimes  pour 
out  as  much  blood  as  if  an  opening  were  punched  out  of  the 
trunk  as  large  as  the  area  of  the  divided  branch.*  There  is 
another  pudic  artery,  called  the  deep  or  vnferior  external  pudic : 

*  Mr.  Liston  had  occasion  to  tie  the  external  iliac  artery  for  a  supposed  injury  (by 
a  pistol-ball)  to  the  femoral.    It  was  discoTered,  after  the  death  of  the  patient,  that 

E  K 
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This  is  the  chief  subcutaneous  vein  of  the  lower 
limb.  Its  roots,  arising  on  the  inner  side  of  the 
foot,  unite  into  a  single  trunk,  which  ascends  in  from  of  the  inner 
ankle,  along  the  inner  side  of  the  leg,  behind  the  knee,  along  the 
inner  and  front  part  of  the  thigh,  where  it  passes  through  an*  open- 
ing— ^the  saphenous  openvng—'  in  the  &8cia  lata,  to  join  the  femoral 
vein,  immediately  below  the  crural  arch  (fig.  114).  In  this  long 
course  it  receives  several  tributary  veins,  some  of  which  are  often 
large ;  and,  just  before  its  termination,  it  is  joined  by  the  super- 
ficial veins  which  accompany  the  arteries  of  the  groin  -^already 
alluded  to  (p.  497).  Like  all  subcutaneous  veins,  it  is  provided  at 
intervals  with  valves,  chiefly  where  joined  by  other  veins,-  to  sup- 
port the  column  of  the  blood. 

Cutaneous  The  distribution  of  the  cutaneous- nerves  of  the 

N«BTE8.  thigh  varies  considerably,    but    they  are-  always 

found  more  abundantly  on  the  inner  than  on  the  -outer  aspect 
of  the  thigh.  The  nerves  are  divided  into  external,  middle, 
and  internal.  All  directly  or  indirectly  proceed  from  the  lumbar 
plexus,  and,  perforating  the*  fascia,  divide  in  the  subcutaneous 
tissue. 

a.  The  eoetemal'  etUanecms  Tierve  is  a  branch  of  the  eecond 
lumbar  nerve.  It  enters  the  thigh  beneath  Poupart's  ligament 
close  to  the  anterior  superior  spine  of  the  ilium.  Here  it  divides 
into  two  branches,  an  anterior  and  a  posterior.  The  anterior 
branch  comes  through  the  fascia  lata  about  four  inches  below 
Poupart's  ligament  and  can  be  traced  down  the  outer  side  of  the 
thigh  as  &r  as  the  knee,  giving  off  numerous  branches.  The 
posterior  branch,  after  coming  through  the  fascia,  divides  into 
filaments,  which  are  distributed  to  t^e  skin  over  the  nates  and  the 
posterior  part  of  the-tbigh.  . 

b.  The  middle  cutaneotLS  nerves,  one  or  two-  in  number,  are 
given  off  by  the  anterior  crural.  They  pass  through  the  sartorius 
about  four  inches  below  Poupart's  ligament,  perforate  the  fascia 
lata,  and  descend  along  the  front  and  inner  part  of  the  thigh  as 
far  as  the  knee,  distributing  branches  on  either  side ;  some  of 
which  communicate  with  the  long  saphenous  nerve.    laits  course 
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along  tbe  front  of  the  thigh  it  joins  with  the  crural  branch  of  the 
genito- crural  and  the  inttjraal  cutaneous  nerves. 

c.  The  internal  cutaneous  n-erve.,  ahjo  a  branch  of  the  anterior 
crural,  crosses  obliquely  over  the  femoral  artery.  It  then  divides 
into  branches  which  perforate  the  fascia  lata,  and  supply  the  skin 
on  the  inner  side  of  the  thigh,  over  the  pat<.'lla,  and  the  inner  side 
of  the  leg.  Some  of  these  communicate  with  the  middle  cutaneous, 
the  long  saphenous  and  the  cutaneous  branch  of  the  obturator.* 

d.  The  crural  branch  of  the  gcniio-c rural  nerve  perforates  the 
fascia  external  to  the  femoral  arter)',  immediately  below  Poupart's 
ligament,  and  supplies  the  skin  in  front  of  the  thigh.  About  two 
or  three  inches  below  the  crural  arch  it  usually  communicates  with 
the  middle  cutaneous  nerve.  It  also  distributes  a  few  filaments 
to  the  femoral  artery  in  its  passage  under  the  crural  arch. 

f.  The  ilio-inguinal  7ierve,  after  emerging  from  the  external 
abdominal  ring,  supplies  the  skin  on  the  inner  aspect  of  the  thigh. 
Remove  the  subcutaneous  fat  to  examine  tite 
fascid  lata  of  the  thigh.  The  use  of  this  fascia  is  to 
Cover  the  muscles  of  the  thigh  collectively,  and  to  form  separate 
fheaths  for  each ;  so  that  it  not  only  keeps  them  together,  but 
maintains  each  in  its  proper  position.  A  knowledge  of  these 
sheaths  is  important,  liecause  they  interfere  with  the  progress  of 
deep-seated  matter  towards  the  surface,  and  cause  it  to  biurow  in 
this  or  that  direction  according  to  the  part  in  which  it  forms. 

The  fascia  is  not  of  equal  strength  all  round  the  thigh.  It  is 
comparatively  thin  on  the  inner  side;  exceeelingly  thick  and  strong 
down  the  outer  side  ;  here,  indeed,  it  has  the  appearance  of  a  dense 
expanded  aponeurosi?,  strapping  down  the  vastus  eitemus  muscle  ; 
and  it  certainly  performs  the  oflace  of  a  tendon,  for  it  gives  inser- 
tion to  two  powerful  muscles — namely,  the  tensor  fascia*  femoris, 
and  the  gluteus  maximus  (fig.  115). 

The  fascia  lata  is  attached  to  the  margin  of  the  bones  which 
constitute  the  framework  of  the  lower  extremity.    Beginning  from 


Fascu  Lata. 


*  It  is  importiint  to  note  tbftt  one,  or  lonietimes  two,  of  tbe<ie  iotenuU  cutAOoous 
nerrea  ero»it  thv  iheAth  of  th«  femoral  arterj  juKt  vhere  tlieflartorias  b«gin«  to  orvr- 
IkD  it ;  and  lber«foio  at  the  *pot  where  it  is  nnully  tied.     See  ding.,  p.  511. 
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Fig.  115. 


above,  its  attachment  can  be  traced  from  the  posterici:  surface  of 
the  sacrum  and  coccyx,  along  the  crest  of  the  ilium,  thence  along 
the  crural  arch  to  the  body  of  the  pubes,  and  down  the  rami  of  the 
pubes  and  ischium.  Proceeding  down  the  thigh,  it  penetrates,  on 
either  side  of  the  limb,  to  the  linea  aspera,  forming  what  are  called 
the  external  and  internal  intermisctUar  septa^ 
which  separate  the  extensor  from  the  flexor 
muscles.  Below,  it  can  be  traced  round  the. 
knee-joint,  and  is  particularly  strong,  especially 
on  the  outer  side,  where  it  is  attached  to  the 
head  of  the  tibia  and  fibula,  and  forms  the  inser- 
tion of  the  tensor  fasciae  femoris. 

There  are  numerous  small  apertures  in  the 
fascia,  through  which  the  cutaneous  nerves  and 
vessels  are  transmitted ;  but  the  most  important 
one  is  the  large  opening — the  8a/phenou6  opening 
— through  which  the  saphena  vein  passes  to  join 
the  femoral.  That  part  of  the  fascia  lata  situated 
external  to  the  saphenous  opening  is  termed  the 
Uiac  portion  of  the  fascia  lata ;  that  internal  to 
it,  the  pvMc  portion. 

SikPHBMocs  The  saphenous  opening  is  an 

OmnMo  IK  THE       oval  aperture  in  the  fascia  lata, 
Fascia  Lata.  immediately  below    the    crural 

arch,  on  the  inner  side  of  the  front  of  the  thigh, 
through  which  the  saphena  vein  passes  to  join 
the  femoral.  There  is  no  definite  border  to  the 
saphenous  opening  until  the  fascia,  which  covers 
the  opening  and  blends  with  its  margin,  has  been  s'^b  of  thb  thigh. 
removed.     The  term  cribmform  has  been  given  i.  xenwr  faacjgs  femoru. 

.-.,  ..«  i-iii         •■  Gluten*  maxlmue. 

to  this  fascia,  because  it  is  perforated  with  holes  s.  Lower  toxm  of  ditto. 
for   the  passage   of  the  superficial  vessels  and 
lymphatics.     It  is  a  thin  covering  over  the  saphenous  opening,  and 
is  prolonged  from  the  outer  edge  of  the  opening  over  the  sheath 
CaiBBipoBM         of  the  femoral  vessels,  and  adheres  on  the  inner 
Fascia.  ^{^q  iq  \}^q  fascia  lata,  over  the  pectineus  muscle. 


rASaA    ON     THB  OVT- 
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Some  anatomists  descril^e  thie  fascia  as  a  portion  of  the  superficial 
fascia  ;  others  consider  it  as  a  thin  prolongation  of  the  fascia  lata 
itself  across  the  opening.  Its*  cliief  surgical  importance  is  de- 
rived from  the  fact  that  it  forms  one  of  the  coverings  of  a  femoral 
hernia. 

The  cribriform  fascia  must  now  be  removed  so  ns  to  display 
the  saphenous  opening,  which  will  appear  as  represented  in 
fig.  116. 

Reverting  to  the  saphenous  opening,  we  observe  that  it  is 
situated  just  below  the  crural  arch,  not  far  from  the  pubes  ;  that 
it  is  oval  with  the  long  axis  vertical,  and  about  one  inch  and  a  half 


Fm.  11  rt. 
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DiAORAH  or  Tua  rFJfOBAi.  Biwo  AMD  THK  «Ai4ioroni  oprsriKO. 
(The  arrow  is  introdared  into  Iho  femoral  ring.) 

long  and  an  inch  broad.  Its  border  on  the  inner  pide  is  not  de- 
fined ;  for  here  the  fascia  lata  ascends  under  the  femoral  vessels, 
and  is  continuous  with  the  iliac  fascia  of  the  pelvis.*  But  the 
outer  or  iliac  border  is  clearly  defined.  This  lie?  in  front  of  the 
femoral  vessels,  is  crescent-shaped,  with  the  concavity  towards  the 
pubes,  and  called  the  falciform  process  of  Bums.  The  lower 
horn  of  the  crescent  curves  under  the  saphena  vein  with  a  well- 
"defined  border,  and  on  being  traced  upwards  becomes  less  well 

*  On  the  inner  side  of  the  femoral  reHels  the  pubic  portion  of  the  f&sciA  is  at- 
tJtched  tu  the  linea  ilio-pcctinrft. 
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marked  until  it  is  gradually  lost  in  the  fascia  on  the  inner  side  of 
the  opening.  The  upper  horn,  Henf^  ligament*  arches  over  the 
femoral  vein,  and  then  descending  slightly  is  continued  uninter- 
ruptedly into  Gimhemat's  ligament — i.«.  into  that  part  of  the  crural 
arch  which  is  inserted  into  the  linea  ilio-pectinea.  The  upper  horn 
deserves  especial  attention,  becaiise  it  forms  the  upper  boimdary 
of  the  aperture  through  which  a  femoral  hernia  takes  place  ;  and, 
being  chiefly  concerned  in  the  constriction  of  the  rupture,  must 
be  divided  for  its  relief.  This  may  be  easily  ascertained  by  intro- 
ducing the  little  finger  under  the  crural  arch,  on  the  inner  side  of  the 
femoral  vein — in  other  words,  into  the  femoral  ring  (see  the  arrow 
in  the  diagram).  Feel  how  the  upper  horn  of  the  «rescent  would 
girt  the  neck  of  a  hernia,  and  that  its  tension  is  greatly  influenced 
by  the  position  of  the  limb ;  for  if  the  thigh  be  bent  and  brought 
over  to  the  other  side,  the  tension  of  all  the  parts  is  materially 
lessened.! 

ANATOMY   OF  THE  PARTS  CONCERNED   IN  FEMORAL   HERNIA. 

The  anatomy  of  the  parts  concerned, in  femoral  hernia  cannot 
be  thoroughly  understood  without  the  assistance  of  special  dis- 
sections. The  following  demonstration,  therefore,  takes  for  granted 
that  the  student  has  the  opportunity  of  seeing  the  parts,  not  only 
on  their  femoral,  but  also  on  their  abdominal  side. 

The  different  parts  of  the  subject  should  be  examined  in  the 
following  order : — 

a.  The  formation  of  the  crural  arch. 

b.  The  arrangement  of  the  parts  as  they  pass  under  the  arch. 

c.  The  sheath  of  the  femoral  vessels. 

*  This  npper  horn  is  sometimes  called  '  He/s  ligament/  after  the  surgeon  who 
first  drew  attention  to  it:  'Observations  in  Suxgery,'  by  W.  Hey,  F.R.8.  London, 
1810. 

f  We  must  always  bear  in  mind  that,  though  the  cmral  arch  and  the  fascia  at- 
tached to  it  hare  receired  particular  names,  they  are  not,  on  that  account,  distinct  and 
separate ;  but  all  are  intimately  connected,  and  portions  merely  of  one  continuous  ex- 
pansion. Thus  all  the  parts  are  kept  in  a  condition  of  mutual  tension,  which  depends 
rery  much  on  the  position  of  the  thigh. 
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d.  The  crural  canal  and  ring. 

e.  The  practical  application  of  the  suliject. 

PocFiAT's  The    lower   border   of  the   aponeurosis   of  the 

LuAimrroB  external  oblique  muscle  extends  from  the  anterior 

Cbcrai.  Asch.  superior  spine  of  the  ilium  to  the  spine  of  the 
pubes,  and  forms,  over  the  bony  excavation  beneath,  the  cniral 
arch  or  Poupart^a  ligament.  (It  is  marked  by  the  dark  line  in 
fig.  116.)  The  direction  of  the  arch  is  at  hrst  somewhat  oblique, 
but  towards  its  inner  half,  becomes  nearly  horizontal.  In  cons«v 
quence  of  its  intimate  connection  with  the  muscular  fascia  of  the 
thigh,  the  line  of  the  arch  describes  a  gentle  curve  with  the  con- 
vexity downwards.  The  arch  is  attachwi  to  the  spine  of  the  pubes, 
and  also  for  some  distance  along  the  linea  ilio-pectinea  (fig.  116). 
This  additional  attachment,  called  Gimbernafs  lUjamcnt*  is  of 
importance,  for  it  is  frequently  the  seat  of  stricture  in  femoral 
hernia. 

GiuBKBifjiT's  The  best  view  of  Gimbernat's  ligament  is  ob- 

LioAHiu<T.  tained   from  within  the  abdomen ;   it  being  only 

necessary  to  remove  the  peritoneum.  It  is  placed  nearly  horizon- 
tally, in  the  erect  posture,  and  is  triangular  with  its  apex  at  the 
pubes  and  its  base  directed  outwards.  In  front,  it  is  continuous 
with  the  crural  arch ;  behind,  it  is  inserted  into  the  linea  ilio- 
pectinea  ;  externally,  it  is  continuous  with  the  fascia  lata  through 
Hej's  ligament  (tig.  116).  Its  length  is  from  J  of  an  inch  to  1 
inch ;  but  it  is  usually  longer  in  the  male  than  the  female. 

On  putting  your  finger  into  the  femoral  ring,  you  feel  the 
sharp  and  wiry  edge  of  this  ligament :  observe,  too,  that  as  the 
body  lies  on  the  table,  the  plane  of  the  ligament  is  perpendicular, 
and  therefore  that  it  recedes  from  the  surface. 

AnBAnnniiKKT  The  crural  arch  transmits  from  the  abdomen  into 

oFTBiPAjm  the  thigh    (proceeding  in  order  from  the  outer 

WHICH  FAaatwosB  side)  the  following  objects,  shown  in  fig.  117): 
*""  1 .  The  external  cutaneous  nerve  ;  2.  The  iliacus 

and  psoas  muscles,  with  the  anterior  crural  nerve   between  them ; 


*  Dob  Antonio  de  Gimbernat  wm  a  8p«ni«k  surgeon,  vho  publi(ib«d.  in  1|9S,  *  A . 
nfw  Method  of  Opcntiog  for  the  Fcmorftl  Horaia.'    Madrid. 
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3.  The  femoral  artery  and  vein  with  the  crural  branch  of  the 
genito-crural  nerve.  These  muscles  and  vessels  fill  up  the  space 
beneath  the  crural  arch,  except  on  the  inner  side  of  the  femoral 
vein,  where  a  space  is  left  for  the  passage  of  the  lymphatics  :  this 
is  called  the  crural  or  femoral  ring.  The  muscles  are  separated 
from  the  vessels  by  a  strong  vertical  fibrous  partition  passing  from 
the  arch  to  the  bone,  which  is  nothing  more  than  a  continuation 
of  the  sheath  of  the  psoas.  The  artery,  too,  is  separated  from  the 
vein  by  a  similar,  although  a  much  weaker  partition,  and  there  is 

Fio.  117. 


Kxtem*!  cntaneona  a 
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a  third  close  to  the  inner  side  of  the  vein.  These  three  partitions 
not  only  keep  all  the  parts  in  their  right  place,  but  confine  the 
arch  down  to  the  bone,  and  prevent  its  being  uplifted  by  any  pro- 
trusion between  it  and  the  muscles  and  vessels.  This,  coupled 
with  the  close  attachment  of  the  fascia  iliaca  to  the  crural  arch, 
explains  why  a  femoral  hernia  rarely  takes  place  in  any  other 
situation  than  on  the  inner  side  of  the  femoral  vein.* 

*  If  the  partitions  from  any  cause  jield,  or  become  slpck,  then  a  mpture  may  de- 
scend in  front  of  the  vessels,  or  even  (though  this  is  rare)  on  the  outer  side  of  the 
artery. 
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SmuTH  OFTHE  The  fcmoral  vessels  descend  beneath  the  crural 

Fkmoral  Vessfo^.  arch,  enclosed  in  a  funnel-shaped  meml)ranou9 
sheath.  Tliis  sheath  appears  to  be  derived  immediately  from  the 
arch  itself,  but  it  is  really  formed,  in  frmit,  by  a  prolongation 
from  tlie  fascia  transversalis  of  the  abdomen.  This  prolongation, 
uniting  with  the  continuation  from  the  fascia  iliaca  to  join  the 
fascia  lata  behind  the  femoral  vessels,  forms  a  funnel,  with  the 
wide  part  uppermost,  into  which  the  femoral  vessels  enter.  This 
is  the  funnel-shaped  sheath  of  the  femoral  vessels. 

Fm.  us. 


1. 1.  Fud*  tnsiTor- 
wail. 

S.  Internal  ring. 

I.  CruiBl  arch  re- 
fleoted. 
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DUOBAK   OP  mm  SmATH   OP  THB   PmORAL  TXnXLS. 

To  examine  this  sheath  satisfactorily,  it  is  necessary  to  reflect, 
from  its  attachment  to  the  crural  arch,  the  upper  horn  of  the 
saphenous  opening,  as  shown  in  fig.  118.  By  this  proceeding, 
we  expose  the  fascia  transversalis  descending  over  the  femoral 
vessels,  and  forming  the  front  part  of  their  sheath.  The  hind 
part  of  the  sheath  is  formed  by  the  fascia  iliaca,  which  runs  down 
behind  the  vessels  to  join  the  pubic  portion  of  the  fascia  lata. 
The  sheath  descends  as  low  as  the  lower  horn  of  the  saphenous 
opening,  where  it  is  gradually  lost  upon  the  ordinary  fibrous 
investment  of  the  femoral  vessels.    The  outer  part  of  the  pheath 
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is  perforated  by  the  crural  branch  of  the  genito-crural  nerve,  and 
the  superficial  arteries  of  the  groin ;  the  inner  part,  by  the 
saphena  vein  and  some  lymphatic  vessels. 

The  sheath  of  the  femoral  vessels  is  divided  into  three  com- 
partments separated  from  each  other  by  partitions:   the  outer 
•  is  occupied  by   the  femoral  artery ;   the  middle,  by  the  femoral 
vein  ;  the  inner  is  the  crural  canal,  into  which  the  femoral  hernia 
descends. 

Practically,  the  sheath  is  important  for  many  reasons :—' 

1.  A  femoral  hernia  descends  within  it.  2.  It  constitutes, 
therefore,  one  of  the  coverings,  fascia  propria,  of  the  hernia. 
3.  It  contains  in  its  substance  bands  of  fibres,  deep  crural  arch,, 
running  in  the  same  direction  as  the  crural  arch,  but  quite  inde- 
pendent of  it,  as  shown  in  fig.  118 ;  these  bands  lie  over  the  neck 
of  the  sac,  and  are  often  the  seat  of  the  stricture ;  it  is  therefore 
necessary  to  divide  them  before  the  intestine  can  be  returned. 

CbvralGanai.  The  hollow  under  the  crural  arch  is  completely 

iHD  FmcoBAL  occupied  by  the  structures  before  mentioned,  ex- 

^""*'  cept  for  a  small  space,  called  the  crural  canal, 

on  the  inner  side  of  the  vein.  This  canal  is  from  a  quarter  to 
half  an  inch  in  length.  It  commences,  above,  in  the  femoral 
ring ;  and  ends,  below,  at  the  saphenous  opening.  The  femoral 
ring  is  the  upper  opening  of  the  crural  canal,  and  is  bounded, 
in  front,  by  the  crural  arch  ;  behind,  by  the  bone ;  on  the  outen' 
side,  by  the  femoral  vein  ;  on  the  inner  side,  by  the  thin,  wir}' 
edge  of  Grimbemat's  ligament.  In  the  undisturbed  condition  of 
the  parts  there  is  no  gap ;  it  is  only  a  weak  place,  which,  when 
a  hernia  escapes  through  it,  feels  like  a  ring :  hence  the  name  of 
fefmoral  ring* 

The  femoral  ring  is  surrounded  on  all  sides  by  unyielding 
structures.  This  accounts  for  the  little  benefit  afforded  by  the 
warm  bath  in   cases  of  strangulation.     Sir  W.  Lawrence  was  in 

*  The  femoral  ring  is  natnrally  occupied  br  a  little  fat  and  cellular  membrane,  by 
lymphatic  Teasels,  and  often  by  a  small  lymphatic  gland,  But  we  hare  never  met  with 
anything  deserving  the  name  of  a  '  diaphragm '  or  membranous  septum,  such  as  is 
described  by  Cloquet  as  the  '  septum  cmrale,'  and  is,  rascally,  of  no  importance. 
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the  habit  of  saying  that  be  Dever  saw^  a  strangulated  femoral 
hernia  where  the  warm  bath  was  of  any  avail. 

Pbjictical  From  what  has  been  gaid,  the  student  oiight 

AppucATioir  OP  now  to  understand — 1,  at  what  aperture  a  femoral 
TUB  SciuBCT.  hernia  escapes  from  the  abdomen  ;  2,  the  course 

which  it  takes,  and  its  relations  to  the  surrounding  parts  ;  3,  the 
proper  mode  of  attempting  the  reduction ;  4,  the  structure  and 
arrangement  of  its  coverings ;  and,  lastly,  the  probable  seat  of 
strict  lu-e. 

The  hernia  escapes  from  the  abdomen  through  the  femoral 
ring — that  is,  under  the  weak  part  of  the  crural  arch,  l^etween 
the  femoral  vein  and  Gimbernat's  ligament.  Here  is  the  mout-h  of 
the  hernial  sac^  or  that  part  of  it  which  communicates  with  the 
abdomen.  It  descends  for  a  short  distance  nearly  ]>erpendicu- 
larly,  and  projects  as  a  small  tumour  in  front  of  the  pectineus 
muscle.  Its  progress  downwards,  however,  is  soon  arrested,  partly 
by  the  very  close  adhesion  of  tlie  subcutaneous  structures  to 
the  lower  margin  of  the  saphenous  opening ;  partly  by  the 
flexion  of  the  thigh.  Consequently,  if  the  hernia  increase  in 
size,  it  must  rise  over  the  crural  arch,  where  the  subcutaneous 
tissue  offers  less  resistance ;  and  the  bulk  of  the  hernia  extends 
outwards  towards  the  ilium,  assimiing  more  or  less  of  an  oblong 
form,  with  the  long  axis  parallel  to  the  criu"al  arch.  Since,  then, 
the  body  of  the  hernia  forms  a  very  acute  angle  with  the  neck, 
the  right  mode  of  attempting  its  reduction  is,  to  draw  it,  first, 
down  from  the  groin,  and  then  to  make  pressure  on  it,  backwards, 
in  the  direction  of  the  femoral  ring. 

OovMRisM  or  '^h<^  coverings  of  a  femoral  hernia  are  as  foU 

A  FmoiLu,  lows : — It    first    protrudes   before   it  the  perito- 

^■■""'  neuniy  technically  called  the  hernial  sac*     The 

sac  is  covered  by  more  or  less  fat,  according  to  the  condition  of 
the  patient,  called  the  suh^periioiieal  fat.  It  next  pui<he8  before 
it  the  sheath  of  the  femoral  vessels,  which  forma  an  investment 

*  In  voma  onset  ihrfaicin  propria  so  mnch  resambloB  tho  benial  sac.  Uiat  it  ii  not 
etcy  U>  distinguieh  between  (hi<m.  Generalljr  Bpenking  they  are  separated  hj  d  tm«U 
^UMitity  of  fnt. 
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called  the  fascia  propria.  In  front  of  this  is  the  cribriform 
fascia.     Lastly,  there  is  the  aiiieutaneoua  tismie  and  Bldn. 

Sbat  of  The  seat  of  etrietv/re  is  usually  at  the  femoral 

Stuctqbs.  ring,  and  the  position  of  the  neighbouring  blood- 

vessels indicates  that  the  proper  direction  in  which  to  divide  the 
stricture  is,  either  directly  inwards,  through  Gimbemat's  ligament, 
as  recommended  by  Sir  W.  Lawrence,  or  upwards  through  Hey's 
ligament,  as  recommended  by  Sir  A.  Cooper.*  There  is  no  risk 
of  wounding  an  artery,  supposing  the  vessels  to  take  their  ordi- 
nary course.  But  it  occasionally  happens  (p.  441),  that  the  obtu- 
rator artery  runs  above  (in  the  recumbent  position)  the  femoral 
ring ;  in  such  a  case,  the  neck  of  the  sac  would  be  encircled  by 
a  large  blood-vessel.f  From  the  examination  of  two  hundred 
bodies,  the  chances  are  about  seventy  to  one  against  this  unfavour- 
able distribution.  But  the  possibility  of  it  has  given  rise  to  this 
rule  in  practice — ^not  to  cut  deeply  in  any  one  place  through 
the  stricture,  but  rather  to  notch  it  in  several.  By  this  proceeding 
we  are  much  less  likely  to  wound  the  abnormal  artery,  because  it 
does  not  run  at  the  base  of  Gimbemat's  ligament,  but  about  a 
line  and  a  half  from  the  margin  of  it.{ 

Such  is  an  outline  of  the  anatomy  of  the  parts  concerned  in 
a  femoral  hernia.  The  normal  anatomy  in  each  case  being 
similar,  it  might  be  supposed  that  all  operations  for  the  relief 
of  this  kind  of  hernia  would  be  straightforward  and  pretty  much 
alike ;  but  this  is  very  far  from  being  the  case :  indeed,  surgeons 
agree  that  they  never  operate  mthout  the  expectation  of  meeting 
some  peculiarity. 

*  The  operation  recommended  by  Sir  A.  (Tooper  is  that  usually  performed  now  ; 
because,  if  Gimbemat's  ligament  be  divided,  its  cut  edges  oilen  retract  to  such  an  ex- 
tent, that  no  truss  can  poosibly  retain  the  hernia  when  the  patient  assumes  the  erect 
posture. 

f  The  museum  of  St.  Bartholomew's  Hospital  contains  two  examples  of  double 
femoral  hemise  in  the  male,  with  the  obturator  arising  on  each  side  from  the  epigas- 
tric. In  three  out  of  the  four  hemise  the  obturator  runs  on  the  -inner  side  of  the 
mouth  of  the  sac.     See  Prep.  SA,  69,  Series  17. 

t  During  the  session  of  1867-68  more  than  half  a  dozen  instances  occurred  where 
the  obturator  artery  was  given  o£F  by  a  common  origin  with  the  epigastric  artery.    In 
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The  fascia  must  now  be  removed  £i"om  the  front 
of  the  thigh,  without  disturbing  the  subjacent 
muscles  from  their  relative  positions.  The  mass  of  muBcIes,  on 
the  inner  side  of  the  thigh,  consists  of  the  adductors  ;  that  in  the 
middle,  uf  the  extensors  :  the  h>ng  thin  muscle  crossing  obliquely 
in  front  from  the  outer  to  the  inner  side,  U  the  sartorius.  In  the 
middle  are  seen  tlie  femoral  Teseels,  and  the  anterior  crural  nerve 
emerging  beneath  the  crural  arch. 

This  muscle^ftme*  from  the  anterior  superior 
spine  of  the  ilium,  and  from  the  ridge  below  to 
the  extent  of  an  inch.  It  passes  obliquely  like  a  strap  over  the 
front  of  the  thigh  towaids  the  inner  side ;  and  then  descends 
almost  perpendicularly  on  the  inner  aide  of  the  thigh  as  far  as  the 
knee,  where  it  terminates  in  a  flat  tendon  which  expands,  and  i» 
insert^l  into  the  inner  and  front  part  of  the  tibia  just  below  it« 
tubercle.  The  tendon  appears  all  the  wider  on  account  of  it« 
broad  connection  witli  the  fascia  of  the  leg,  which  extends  as  low 
as  the  internal  malleolua.  The  broad  insei-tion  of  this  muscle 
lies  anterior  to  and  covers  the  tendinous  insertions  of  the  gracilis 
and  semi -tendinosUB, and  between  theiu  is  a  bursa.  A  large  bursa* 
is  interposed  between  the  tendon  and  the  internal  lateral  liga- 
ment. The  chief  action  of  the  muscle  is  to  fix  the  pelvis  steadily 
on  the  thigh.f  It  crosses  one  leg  over  the  other,  as  tailors  sit 
wheD  at  work.  Its  nerve  comes  from  the  middle  cutaneous  branch 
of  the  anterior  ca-uraU 

Bcabfa's  If  consetjuenee  of  the  oblique  direction  of  the 

Tbiasolb.  upper  third  of  the  sailorius,  a  triangle  is  formed, 

which  has  this  mui$cle  and  the  adductor  longus  for  its  two  sides, 
and  the  crural  arch  for  its  base :  the  triangle  is  called  Scarpa's-X 

all  these  camw,  howurer,  the  art«nr  passed  cloae  bj  tbe  bone,  thivt  is  heMnJ the  mc,  to 
ihM  ii  vijuldnot  bare  beoa  ii^urcd  in  the  operation  for  relief  of  stmiigulAtiuD. 

*  Id  penuna,  female*  oepMisUjr,  who  &re  in  the  h&bil  of  riding,  this  bona  sone- 
timr*  betiomea  enbirged. 

t  Hence  the  name  given  to  it  by  Spigeliiu(De  corporii  bum.  fabric),  'Qaem  t^ 
a«rtorium  mturalam  Toc«re  loleo,  quod  cartores  eo  mazimi  utuntur,  dum  croa  orori 
inter  conraeadam  impcmuot.' 

I  So  called  in  complimeat  tu  the  Italian  anatomist  who  fint  lied  the  famoral  io  i( 
fur  popliteal  aoenrjrem. 
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The  contents  of  this  important  space  should  be  carefully  dis- 
played, and  their  relative  position.s  well  studied.  This  triangle 
contaioB  all  the  parts  which  pass  under  the  crural  areh  :  namely, 
from  without  inwards,  the  external  cutaneous  oerve,  close  to  the 
auterior  spine  of  the  ilium ;  the  iliacus  intemus  and  psoas ;  the 
anterior  crural  nerve  and  its  divisions,  especially  the  long 
saphenous  nerve  ;  the  common  femoral  artery  with  its  two  large 
divisions,   the  superficial  femoral  and   the   profunda,  which   run 

Fia.  119, 


1.  BuiotlnE, 

5.  Addaetor  iongni. 

8.  Bxi«mBl  cntaiMoat 
n. 

4.  Ulaotu  Inlernnti 

t.  Antarinr  crural  n. 

6,  Vamonl  uteiy. 
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7.  Femoral  \tla, 
S.  Fectlneiu. 

9.  Long  upbeiioiu  a. 

10.  Intenul  cataueooj 
u. 

11.  Korre  to  Tutiu  Iq- 
teruui, 

13.  Middle  eatatt«ona  n. 
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down  nearly  parallel  to  each  other,  the  latter  giving  off  the  in- 
ternal and  external  circumflex ;  the  femoral  vein,  joined  by  the 
profunda  vein  and  the  interna!  saphena,  and  the  pectineus  muscle 
with  the  deep  external  pudic  artery. 

The  triangle  is  important  in  a  surgical  point  of  view,  since  it 
is  in  this  space  that  the  femoral  artery  is  usually  ligatured  for 
popliteal  aneiuysm.  Thy  guide  to  the  artery  is  the  inner  border 
of  the  sartoriua.     The  situation  at  which  this  muscle  crosses  over 


512 


ADDUCTOR   MUSCLES. 


the  femoral  artery,  varies  from  one  ^od  a  half  to  four  and  a  hi 

inches  below  Poupart's  ligameBt ;  so  that  no  rule  can  be  laid  down 
as  to  the  exact  situation  where  the  art*?rv  disappears  beneath  the 
sartorius.  The  best  way  to  find  the  inner  border  of  the.mugcle 
during  life,  is  to  make  the  patient  put  it  in  action. 

Ajddcctob  a  strong  group  of  muscles,  called  tlie  addudot 

MtwcLE3.  extends  along  the  iuner  side  of  the  thigh, 

the  pelvis  to  the  femur.  Their  two  most  important  actions  are 
to  co-operate  in  balancing  the  pelvis  Bteadily  on  the  thigh,  ag  in 
standing  on  one  leg;  and  (if  the  fixed  point  be  reversed)  to  draw 
txjgether  or  adduct  the  thighs,  at  the  same  time  rotating  the 
thigh  eitemaUy.  They  are  five  in  number,  and  are  supplied, 
with  one  exception — the  pectineus — by  the  same  nerve — namely, 
the  obturator.  They  are  termed,  respectively,  the  gracilis,  ad- 
ductor lougue,  pectineus,  adductor  l»revis,  and  adductor  magniis. 
The  innermost  is  the  gracilis  ;  to  clean  it  properly,  it  should  be 
stretched  by  aeparating  one  thigh  from  the  other. 

This  long,  flat  muscle  ariseehy  a  broad,  ribboi 
like  tendon  from  the  pubes  close  to  the  symphysis, 
and  from  the  border  of  Uie  pubic  arch  nearly  as  low  as  the  tuber 
ischii.  It  descends  almost  perpendicularly  on  the  inner  side  of  the 
thigh,  and  terminates  in  a  round  tendon  which  subseqiiently  spreads 
out,  and  is  inserted  into  the  iuner  side  of  the  tibia  below  the 
tubercle,  immediately  behind  the  sartorius  and  above  the  semi- 
tendinous. The  tendon  plays  over  the  internal  lateral  ligament 
of  the  knee-joint,  and  there  is  a  bursa  to  diminish  friction.  This 
muscle  assists  in  fixing  the  pelvis,  and  in  adducting  the  thigh  ;  it 
further  helps  to  bend  the  knee.  Its  nerve  comes  from  the  anterior 
division  of  the  obturator.  ^M 

This  triangular  muscle  lies  between  the  gracill^^^ 
and  the  pectineus,  and  arises  by  a  round  tendon 
from  the  front  of  the  body  of  the  pubes  below  the  crest.  As  it 
descends,  the  muscle  becomes  broader,  and  is  inserted  into  the 
middle  third  of  the  inner  margin  of  the  linea  aspera  of  the  femun 
It  forms  with  the  sartorius  the  triangular  space  called  Scarpa*! 
triangle,  above  described.     It  rests  upon  the  adductor  brevis  an< 
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magnus,  the  profunda  vemels  and  the  obturator  nerve.  It  is  sup- 
plied by  the  anterior  division  of  the  obturator  nerve. 

^^^^  This  muscle  lies  on  the  same  plane,  but  external 

to  the  adductor  longus,  from  which  it  is  separated 
by  a  slight  interval,  in  which  may  be  seen  the  anterior  division  of 
the  obturator  nerve.  It  arises  from  the  triangular  sur&ce  of  the 
pubes  in  front  of  the  linea  ilio-pectinea,  and  is  inserted  into  the 
upper  part  of  the  ridge  leading  from  the  lesser  trochanter  to  the 
linea  aspera.  It  lies  upon  tha  adductor  brevis,  the  obturator 
vessels  and  nerve  and  the  obturator  extemus.  Its  nerve  comes 
from  the  anterior  crural,  sometimes  also  from  the  obturator 
(p.  410). 

By  separating  the  contiguous  borders  of  the  pectineus  and  the 
adductor  longus,  the  adductor  brevis  is  exposed  with  the  anterior 
division  of  the  obturator  nerve  lying  upon  it.  To  obtain  a  com- 
plete view  of  it,  the  pectineus  and  adductor  longus  must  be 
reflected  from  their  origins.  The  obturator  nerve  supplies  all  the 
adductors.  It  leaves  the  pelvis  through  the  upper  part  of  the 
obturator  foramen,  and  soon  divides  into  an  anterior  and  posterior 
branch:  the  anterior  runs  in  front,  of  the  adductor  brevi?,  and 
supplies  the  hip-joint,  the  adductor  longus,  the  gracilis,  and  some- 
times the  adductor  brevis  and  the  pectineus ;  the  posterior  runs 
behind  the  adductor  brevis,  and  supplies  it  as  well  as  the  obturator 
extemus,  the  adductor  magnus,  and  the  knee-joint. 

AoDucTOB  This  muscle  arises  from  the  front  surface  of  the 

Bbbtis.  body  of  the  pubes  near  the  symphysis,  and  from 

its  descending  ramus  for  about  an  inch  ;  it  widens  as  it  descends, 
and  is  inserted  behind  the  pectineus  into  the  whole  length  of 
the  ridge  leading  from  the  lesser  trochanter  to  the  linea  aspera. 
Behind,  it  rests  upon  the  posterior  division  of  the  obturator  nerve, 
and  the  adductor  magnus.  Its  nerve  is  derived  from  ,the  obtu- 
rator. By  reflecting  it  from  its  origin,  the  following  muscle  is 
exposed.* 

*  Beneat4i  the  adductor  brevis,  and  mnning  parallel  with  the  upper  border  of  the 
adductor  magnus,  is  seen  the  obturator  extemus.  But  the  description  of  this  muscle 
is  deferred  till  the  dissection  of  the  external  rotators  of  the  thigh. 

L  L 
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AoDircroB  This  muscle  arises  from  the  lower  part  of 

JlAajjns.  body  of  tlie  pubes  near  the  symphysis,  from  the 

rami  of  the  pubes  and  ischium,  and  from  the  tuberosity  of 
tlie  ischium.  Its  fibres  spread  out,  and  are  iiisertedj  behind  the 
other  adductors,  into  the  lower  part  of  tbe  linea  quadrati,  into  the 
ridge  leading  from  the  great  trochanter  to  the  linea  aspera,  also 
into  the  whole  length  of  tbe  linea  aspera,  and  the  ridge  leading 
from  it  to  the  inner  condyle.  The  upper  fibres  pass  transversely 
outwards  to  their  insertion,  while  the  lower  fibres  descend  nearly 
vertically.  In  front  of  the  muscle  are  the  adductor  longus  and 
brevis,  the  vastus  intern  us,  the  obturator  nerve  and  artery  and  the 
profunda  artery ;  above  it  are  the  internal  circumflex  artery,  the 
obturator  externus,  and  the  quadi-atus  femoris;  behind  it,  the 
biceps,  semi-tendinous  and  semi-membranosus,  the  great  ischiatic 
nerve,  and  the  gluteus  maximus.  Its  nerve  comes  from  the 
posterior  division  of  the  obturator.  Observe  that  all  the  adductor 
muscles  are  inserted  into  the  femur  by  flat  tendons  more  or  less 
connected- 

About  the  junction  of  the  upper  two-thirds  with  the  lower 
third  of  the  thigh,  the  femoral  artery  passes  through  an  oval  open- 
ing in  the  tendon  of  the  adductor  magnus. 

Psoas  Maoxis  These  muBcles  have  been  fully  described  in  the 

AKD  luAcTs  dissection  of  the  abdomen  (p.  398). 

IKTKBircS  ...  .1 

Tmk8ob  Fascuk         1  his  muscle  is  situated  at  the  upper  and  outer 
FuMoain.  part  of  the  til igh.     It  rtmc«  from  the  external  lip 

of  the  crest  of  the  ilium,  close  to  the  anterior  superior  spine.  It 
descends  with  a  slight  inclination  backwards,  and  is  inso'ted^  at 
the  junction  of  tbe  upper  with  the  middle  third  of  the  thigh, 
l»etween  two  layers  of  the  strong  aponeurosis,  generally  described 
as  part  of  the  fascia  lata*  (p.  500).  Its  chief  use  is  to  fix  the  pelvis 
steadily  on  the  thigh,  and  to  rotate  the  thigh  inwards  ;  in  this  last 
action  it  co-operates  with  the  anterior  fibres  of  the  gluteus  medius, 
with  which  it  is  almost  inseparably  connected.  Anyone  may  con- 
vince himself  of  this  by  placing  bis  hand  on  the  hip,  and  rotating 

*  Tbe  deeper  of  tbew  two  lajen  rnns  np  to  b«  Rtroiifdy  connected  w'nh  the  iMtr 
don  of  the  nctna  and  the  front  of  the  capsule  of  the  hip-joint. 
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the  thigh  inwards.    Both  these  muscles  are  supplied  by  the  same 
nerve — the  superior  gluteal. 

To  form  an  adequate  idea  of  the  strength,  extent,  and  connec- 
tions of  the  aponeurosis  on  the  outer  side  of  the  thigh,  it  should  be 
separated  from  the  vastus  extemus  muscle  upon  which  it  lies. 
There  is  no  di£Bculty  in  doing  so,  for  it  is  united  to  the  muscle  by 
an  abundance  of  loose  connective  tissue.*  With  a  little  persever- 
ance the  aponeurosis  can  be  traced  to  the  linea  aspera,  the  head  of 
the  tibia,  and  the  fibula,  completely  protecting  the  outer  side  of 
the  knee-joint. 

EXTBM808  T^®  powerful  muscles  occupying  the  front  of  the 

McscuB  OB  thigh,  and  situated  between  the  tensor  fasciae  on 

QuADHicKPs  the  outer  side  and  the  adductors  on  the  inner, 

are  extensors  of  the  leg.  One  of  them — the 
recttLS — ^arises  from-  the  pelvis ;  the  other — the  triceps — arises 
from  the  shaft  of  the  thigh  bone  by  three  portions,  called,  re- 
spectively, the  crureuSf  the  vaatua  intemua  and  extemus.  All  are 
supplied  by  the  anterior  crural  nerve. 

To  see  the  origins  of  the  rectus  femoris,  dissect  between  the 
origin  of  the  sartorius  and  the  tensor  fascise  ;  in  doing  so,  avoid 
injuring  the  branches  of  the  external  circumflex  artery. 

Rktos  This  muscle  arises  from  the  pelvis  by  two  stxong 

FmoBM.  tendons,  which  soon  unite  at  an  acute  angle :  one 

— round — from  the  anterior  inferior  spine  of  the  ilium,  the  other 
— ^flat — from  the  rough  surface  of  the  ilium,  just  above  the  aceta- 
bulum. The  muscle  descends  along  the  front  of  the  thigh,  and  is 
inserted  into  the  common  extensor  tendon,  which  will  be  pre- 
sently examined.  The  stnicture  of  this  muscle  is  remarkable.  A 
tendon  runs  down  the  centre,  and  the  muscular  fibres  are  inserted 
on  either  side  of  it,  like  the  vane  on  the  shaft  of  a  feather.  Its 
nerve  comes  from  the  anterior  crural. 

This  mass  of  muscle  invests  like  a  cloak  the 

musau.  greater  part  of  the  front  and  sides  of  the  shaft  of 

the  femur;  therefore  the  whole  of  it  cannot  be 

*  When  this  tissue  becomes  the  seat  of  sapparation,  the  pus  is  apt  to  extend  all 
down  the  outside  of  the  thigh,  not  being  able  to  make  its  way  to  the  surface  by  reason 
of  the  dense  fascia. 

I.  L  2 
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seen  without  completely  dissecting  the  thigb.  It  consists  of 
outer,  middle,  and  inner  portion,  called,  respectively,  the  vastus 
extemus,  the  crureus,  and  the  vastus  internus.  The  vastus  eay^ 
temue  arises  by  a  strong  aponeurosis  from  the  outer  side  of  th 
base  of  the  great  troclmnter,  and  from  the  outer  lip  of  the  linea 
aspera  nearly  down  to  the  external  condyle.  The  cnireua  and 
the  vastus  iitternus  arise  (conjointly)  from  the  upper  three- 
fourths  of  the  front  and  inner  surfaces  of  the  shaft  of  the  femur, 
and  from  the  entire  length  of  the  inner  lip  of  the  linea  aspera.  The 
ultimate  insertwn  of  the  several  parts  of  the  triceps  is  (through 
the  patella)  into  the  common  extensor  tendon  of  the  knee. 

A  few  of  the  deeper  fibres  of  the  crureus  are  inserted  into  tb 
fold  of  the  synovial  membrane  of  the  knee-joint  which  rises  abov^ 
the  patella.     These  are  described  as  a  distinct  muscle,  under  the 
name   of  the  suh-crureus.     Their  use   is   to  raise  the   s^niovial 
membrane,  so  that  it  may  not  be  injured    by  the    play  of  the 
patella.     Since  the  triceps  is  connected  to  the  lower  part  of  thi 
shaft  of  the  femur  only  by  loose  connective  tissue,  tliere  is  nothing^ 
to  prevent  the  distension  of  the  synovial   membrane,   in   caseu 
of  inflammation,  to  the  extent  of  several  inches  above  the  patella.  ^H 
Coiaio5  Ex-  The  tendon  of  the  rectus,  gradually  expanding,^^ 

TBirsos  Tbxoon.  becomes  connected  on  its  under  surface  with  the 
tendon  of  the  crureus,  and  on  either  side  with  that  of  tlie  vastly 
and  is  firmly  fixed  into  the  upper  part  and  sides  of  the  patella. 
From  this  bone  the  common  extensor  tendon,  the  ligamcntuni 
patdliE,  descends  over  the  front  of  the  knee-joint,  and  is  inaerteti^M 
into  the  rough  part  of  the  tubercle  of  the  tibia.  Besides  this,  the^^ 
lower  fibres  of  the  vasti  terminate  on  a  sheet-like  tendon,  which 
runs  wide  of  the  patella  on  either  side,  and  is  directly  inserted 
into  the  aides  of  the  head  of  the  tibia  and  fibula,  so  that  the  knee 
is  completely  protected  all  round.  The  patella  is  a  large  sesamoid 
bone,  interposed  to  facilitate  the  play  of  the  tendon  over  the  con- 
dyles of  the  femur ;  it  not  only  materially  protects  the  joint,  but 
adds  to  the  power  of  the  extensor  muscles,  by  increasing  the  angle 
at  which  the  tendon  is  inserted  into  the  tibia. 

To  facilitate  the  play  of  the  extensor  tendon  there  are  two] 
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t}uns.  One  is  placed  between  the  ligamentum  patellae  and  the 
smooth  part  of  the  tubercle  of  the  tibia,  the  other  between  the 
criureus  and  the  lower  part  of  the  femur.  This  last  is  of  consider- 
able size.  In  early  life  it  is,  as  a  rule,  distinct  from  the  synovial 
membrane  of  the  kDee*joint ;  but  after  a  few  years  a  wide  com- 
munication frequently  exists  between  them. 

Action  OF  The  extensor  muscles  of  the  thigh  are  among 

THK  ExTKHsoB  the  mofit  powerful  in  the  body.  Great  power  of 
MrscLBs.  extending  the  knee  is  one  of  the  essentiul  con- 

ditions of  the  erect  altitude.  Without  it,  how  could  we  rise  from 
the  sitting  position  ?  When  erect,  how  could  we  walk,  run,  or 
spring?  The  rectus,  by  taking  origin  from  the  j)elvis,  gains  a 
double  advantage;  it  acts  upon  two  joints  simultaneously,  bending 
the  thigh  while  it  extends  the  knee,  as  when  we  advance  the  leg  in 
walking:  it  also  contribiit^'s  to  balance  the  pelvis  on  the  head  of 
the  thigh  bone,  and  thus  prevents  the  body  from  falling  backwards. 
We  cannot  have  a  better  proof  of  the  power  of  the  extensor 
muscles  than  when  the  patella  is  broken  by  their  sudden  con- 
traction ;  an  injury  which  sometimes  happens  wlu^n  a  man, 
slipping  backwards,  makes  a  violent  effort  to  recover  his  balance. 

Bursa.  OTKB  The  skin  over  the  patella  is  exceedingly  loose, 

THE  Patklla..  and    in    the   subcutaneous   tissue   is   a    bursa   of 

considerable  size.  Since  this  bursa  is  apt  to  enlarge  and  inflame 
in  females  who  are  in  the  habit  of  kneeling  at  their  work,  it  is 
generally  called  the  housemaid's  bursa.  The  bursa  is  not  seated 
precisely  over  the  patella,  but  extends  some  way  down  the  liga- 
mentum patellae ;  indeed,  in  some  cases  it  is  entirely  confined  to 
this  ligament.  This  corresponds  with  the  position  of  the  tumour 
which  the  bursa  occasions  when  enlarged.  Generally  speaking,  in 
subjects  brought  for  dissection,  the  wall  of  the  bursa  is  more  or 
less  thickened,  and  ita  interior  intersected  by  numerous  fibrous 
cords,  remnants  of  the  original  cellular  structure  altered  by  long- 
continued  friction.  Again,  the  wall  of  the  bursa  does  not  always 
form  a  complete  sac  ;  sometimes  there  is  a  wide  opening  in  it ; 
this  explains  the  rapidity  with  which  inflammation,  in  some  cases, 
extends  from  the  bursa  into  the  surrounding  areolar  tissue. 


>18 


COUESE    AND   BELATIONS    OP    FEHOSAL   AETEKT, 


Below  the  bursa  is  a  layer  of  fascia  lata,  and  under  tills  is  a 
network  of  arteries.  The  immediate  covering  of  the  bone,  or 
what  may  be  called  its  periosteum,  is  a  strong  expansion  derived 
from  the  extensor  tendon.  This  is  interesting  for  the  following 
reason  :  in  ordinary  fractures  of  the  patella  from  muscular  action 
the  tendinous  expansion  over  it  is  torn  also  ;  the  ends  of  the  bone 
gape  widely,  and  never  unit-e  except  by  ligament.  But  in  fractures 
from  direct  mechanical  violence,  the  tendinous  expansion,  being 
entire,  maintains  the  fragments  in  apposition,  so  that  there  is 
commonly  a  bony  union. 

_  The  femoral  artery  is  a  continuation  of  the 

RKUTioNBor  external  iliac.     Passing  beneath  the  crural  arch 

TH»  FufOBAL  at  a  point  midway  between  the  spine  of  the  ilium 

Abtbht.  ^^^  ^jg  symphysis  pubis,  it  descends  along  the 

front  and  inner  side  of  the  thigh.  At  the  jimction  of  the  upper 
two-thirds  with  the  lower  third  of  the  thigh,  it  passes  through  an 
opening  in  the  tendon  of  the  adductor  magnus,  and  entering  the 
ham,  takes  the  name  of  popliteal.  A  line  drawn  from  the  point 
indicated  of  the  crural  arch  to  the  adductor  tubercle  on  the  internal 
condyle  corresponds  with  the  course  of  the  artery.  Its  distance 
from  the  surface  increases  as  it  descends.  Immediately  under, 
and  for  a  short  distance  below  the  crural  arch,  it  is  supported  by 
the  inner  border  of  the  psoas  ;  lower  down  it  rims  in  front  of  the 
pectineus,  but  separated  from  it  by  the  profunda  vessels;  still 
lower  down  it  lies  upon  the  adductor  longus,  and  then  upon  the 
adductor  magnus. 

That  part  of  the  artery  which  extends  from  the  crural  arch  to 
the  giving  otF  of  the  profunda,  is  called  the  common  femoral 
artery  ;  its  continuation  beyond  the  profunda  is  termed  the  super- 
ficial femoral ;  and  it  is  the  latter  vessel  which  is  ligatured  for 
aneurysm  of  the  popliteal  artery. 

In  the  upper  third  of  tiie  thigh,  the  artery  is  situated  in 
Scarpa^*  triangle,  and  is  comparatively  superficial,  being  covered 
only  by  the  muscular  fascia,  and  the  sheath  of  the  femoral  vessels. 
About  the  middle  third  it  is  more  deeply  seated,  and  is  covered 
by  the  sartorius;   and  lower  down  by  a  tendinous  aponeurosis, 


HXTKTEB^S   OAKAL.  519 

which  stretches  {Jrom  the  adductor  longus  and  magnus  over  to  the 
vastus  intemus.  This,  which  forms  part  of  Hunter's  canal,  will  be 
examined  presently. 

At  the  crural  arch  the  anterior  crural  nerve  is  placed  on  the 
outer  side  of  the  artery  (separated  from  it  by  a  few  fibres  of  the 
psoas),  and  the  femoral  vein  on  the  inner  side :  as  the  vein 
descends,  it  gradually  passes  behind  the  artery.  Artery  and  vein 
lie  close  together,  and  are  enclosed  in  a  common  sheath. 

Huirmt's  In  the  middle  third  of  the  thigh,  the  femoral 

Caxal.  artery  is  contained  in  a  tendinous  canal*  beneath 

the  sartorius,  called  Hunter's  canal.     This  canal  at  its  upper 
part  is  rather  indistinct ;  but  it  gradually  becomes  stronger  to- 
wards the  opening  in  the  tendon  of  the  ad-  pto.  120. 
ductor  magnus.     Its  boundaries  are  formed 
by  the  tendons  of  the  muscles  between  which 
the  artery  runs.     On  the  inner  side  are  the 
tendons  of  the  adductor  longus  and  magnus ; 
on  the  outer  side  is  the  tendon  of  the  vastus 
intemus ;  in  front  the  canal  is  completed  by 

'  .  1  T  1  SECTIOK  THBO0OB 

an   aponeurotic   expansion   thrown   obuquely       hdmtkb'b  cawai. 
across  from  the  adductors  to  the  vastus  inter-  »•  va«tn«  internus. 

9.  Adductor  longns. 

nus,  as  shown  in  fig.  1 20.  In  a  horizontal  section  »•  AponeaK«u  thrown  aeroM 
the  canal  appears  triangular.  The  adaptation  of  this  shape  to  the 
exigencies  of  the  case  is  manifest  when  we  reflect  that  the  muscles 
keep  the  sides  of  the  triangle  always  tight,  and  thereby  prevent 
any  compression  of  the  vessels. 

Hunter's  canal  contains  not  only  the  femoral  artery  and  vein, 
but  the  internal  saphenous  nei^e.  The  vein  lies  behind  and  to 
the  outer  side;  the  nerve  crosses  from  the  outer  to  the  inner 
side  of  the  artery. 

A  ligature  can  be  placed  around  the  artery,,  in  the  upper  third 

of  the   thigh,   with   comparative  facility;    not  so  easily  in  the 

middle  third.     The  artery  is  tied  for  an  aneurysm-of  the  popliteal, 

*  Called  Hunter's  canal,  because  it  was  in  this  part  of  its  coune  that  John 
Hunter  first  tied  the  femoral  artery  for  aneurTsm  of  the  popliteal,  in  St.  Qeoi^e's  Hos- 
pital, A.D.  178d.  The  particnlsrs  of  this  interesting  esse  are  published  in  the. 'Trans, 
for  the  ImpioTement  of  Med.  and  Chir.  Knowledge.' 
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just  where  the  sartorius  begins  to  overlap  it,  for  three  reasoDB: — 
1,  it  i8  more  accessible;  2,  the  coats  of  the  artery  at  tlii«  distance 
are  less  likely  to  be  diseased  ;  3,  the  origin  of  the  profunda  is 
sufficiently  fiir  off  to  admit  of  the  formation  of  a  clot.  An  incision, 
beginning  about  three  inches  below  the  crural  arch,  should  be 
made  about  three  inches  long  over  the  line  of  the  artery.  The 
muscular  ftiscia  should  be  divided  on  a  director  to  the  same  extent. 
Then,  by  gently  drawing  aside  the  inner  border  of  the  sartorius, 
the  artery  is  seen  enclosed  in  its  sheath  with  the  vein.  An  oj>ening 
should  be  made  into  the  sheath,  which  must  be  carefully  separated 
from  the  artery  to  an  extent  sufficient  to  allow  the  passage  of 
the  aneurysmal  needle.  The  needle  should  be  turned  round  the 
artery  from  within  outwards,  great  care  being  taken  not  to  injure 
the  vein.  The  nerves  to  l>e.  avoided  are — the  long  saphenous,  which 
runs  along  the  outer  side  of  the  artery,  and  the  internal  cuta- 
neous which  crosses  obliquely  over  it. 

Having  already  traced  the  superficial  branches  of  the  femoral 
artery  in  the  groin,  namely,  the  superficial  epigastric, the  external 
pudic,  and  the  superficial  circumflexa  ilii  i^p.  407),  we  pass  on 
now  to  the  profunda. 

The  profunda,  the  chief  branch  of  the 
femoral,  is  the  proper  nutrient  ailery  of  the 
muscles  of  the  thigh,  arid  is  by  many  considereil 
rather  than  a  branch,  of  the  common  femoral 
given  off  from  the  outer  and  back  part  of  the 
femoral,  from  one  and  a  half  to  three  inches  l^elow  the  cnual 
arch,  and  runs  down  behind  the  femoral  till  it  reaches  the  tendon 
of  the  adductor  longns  ;  here  the  profunda  passes  behind  the 
adductor,  and  is  finally  lost  in  the  hamstring  muscles.*  In  most 
subjects,  the  profunda,  for  a  short  distance  after  its  origin,  lies 
rather  onMhe  -oxxivt  side  of  the  femoral  and  on  a  deeper  plane, 
over  the 'iliacus  intemus :  in  this  situation  it  might  be  mistaken 

•  The  point  ot  which  the  profundi!  is  giren  off  below  the  crural  arch  varies  rtry 
much  eTcn  in  Iho  two  limbs  of  the  wimn  h<Ay.  We  have  merMured  it  in  19  bodies, 
or  S6  femonl  art«riM.  It  rarieil  front  )  to  3  inchM.  Id  22  oitses  the  profunda  caino 
off  between  I)  and  8  inches ;  in  0  this  distance  wm  exceeded ;  in  7  this  diBt«n«e  was 
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Artbhy  and 
Bhakchks. 

as   a   division, 
artery.     It   is 
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for  the  femoral  itself — ^indeed,  such  an  error  has  occurred  in 
practice.  It  soon,  however,  gets  behind  the  femoral,  and  lies 
upon  the  pectineus,  the  adductor  brevis  and  magnus;  it  is 
separated  from  the  femoral  artery  at  first,  by  their  corresponding 
veins ;  lower  down,  by  the  adductor  longus. 

The  branches  of  the  profunda  generally  arise  iu  the  following 
order : — 1,  the  internal  circumflex  ;  2,  the  external  circumflex ;  3, 
the  perforating. 

Tho  internal  circumflex  ia  given  off  from  the  inner  and  back  part  of 
the  profunda,  and  then  sinks  de^ly  into  the  thigh  between  the  psoas  and 
pectineus.  At  the  lower  border  of  the  obturator  eztemus  it  divides  into 
two  branches :  one— the  ascending — supplies  the  muscles  in  its  neighbour- 
hopd,  namely,  the  pectineus,  psoas,  adductors,  gracilis,  and  obturator  ex- 
temus,  anastomosing  with  the  obturator  artery ;  the  other — the  tromsverae 
— will  be  seen  in  the  dissection  of  the  back  of  the  thigh,  between  the 
addnctor  magnus  and  the  quadratus  femoris.  This  latter  sometimes 
gives  off  a  small  branch  to  the  hip-joint,  which  runs  through  the  notch  in 
the  acetabulum  to  the  ligamentum  teres ;  it  afterwards  inosculates  with 
the  ischiatic  and  superior  peiforating  arteries. 

The  external  circumflex  artery  comes  off  from  the  outer  side  of  the 
profunda,  runs  transversely  outwards  beneath  the  sartorius  and  rectus 
between  the  branches  of  the  anterior  crural  nerve,  and  then  subdivides 
into  three  sets  of  branches,  ascending,  transverse,  and  descending.  The 
ascending  run  up  to  the  outer  side  of  the  ilium,  beneath  the  tensor  fasdse 
and  gluteus  medius,  supply  these  muscles,  and  inosculate  with  the  termi- 
nal branches  of  the  gluteal  artery.  The  transverse  pass  directly  outwards 
over  the  crureus,  then  enter  the  vastus  extemus,  and  get  between  the 
muscle  and  the  femur.  They  inosculate  with  the  ischiatic,  the  internal 
circumflex,  the  gluteal,  and  the  perforating  arteries.  The  descending, 
one  or  more  in  number,  of  considerable  aze,  run  down  between  the 
rectus  and  crureus,  and  supply  both  these  muscles :  one  branch,  larger 
than  the  rest,  nms  down  in  the  substance  of  the  vastus  exteimus,  along 
with  the  nerve  to  that  muscle,  and  inosculates  with  the  articular  branches 
of  the  popliteal. 

The  per/orating  branches  of  the  profunda  are  so  named  because  they 
pass  through  the  adductors  to  supply  the  hamstring  muscles.  There  are 
generally  four.  The  ^st  passes  through  the  adductor  brevis  and  magnus, 
and  communicates  with  the  internal  circumflex  and  ischiatic  arteries. 


ARTERIAL  INOSCULATIONS. 


The  seccrul,  the  largest,  passes  through  the  tendons  of  the  adductor  brevis 
and  magnus,  and  usually  fiuTiishea  the  nutrient  artery  of  the  femur.   The 
third,  passes  througli  the  tendon  of  the  adductor  niagnua.     The  /oun 
or  terminal  branch,  im&>eB  through  the  tendon  of  the  adductor  magnus, 
supplies  the  hamstring  muscles,  and  inosculates  with  the  perfoi-ating 
articular  arterioK.     They  not  only  .sujiply  the  hamstring  miLscIes — nam^ 

Fio.  121. 
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be  carried  on  ?  The  ascending  branch  of  the  external  circumflex 
communicates  with  the  gluteal  and  the  circumflex  iliac ;  the  in- 
ternal circumflex  communicates  vdth  the  obturator  and  ischiatic 
(see  fig.  121).  Again-^— how  is  the  circulation  maintained  when 
the  superficial  femoral  is  tied  hdow  the  profunda  ?  The  descend- 
ing branch  of  the  external  circumflex  and  the  perforating  branches 
of  the  profunda  communicate  with  the  articular  branches  of  the 
popliteal  and  the  tibial  recurrent.* 

The  anastomotioa  magna  arises  from  the  femoral  artery  just 
before  it  leaves  its  tendinous  canal.  'It  emerges  through  the 
canal,  and  runs  in  front  of  the  tendon  of  the  adductor  magnus,  in 
company  with  the  long  saphenous  nerve  to  the  inner  side  of  the 
knee.  Here  it  divides  into  two  branches :  one,  the  superficial^ 
accompanies  the  saphenous  nerve,  and  is  subsequently  distributed 
to  the  skin ;  the  other,  the  extemcdt  ramifies  over  the  capsule  and 
communicates  with  the  other  articular  arteries.f 

AxTKBioH  The  anterior  crural  nerve  is  the  largest  branch 

Cmvmal  Nbetb.  of  the  lumbar  plexus  (p.  409).  It  comes  from  the 
third  and  fourth  lumbar  nerves,  sometimes  also  firom  the  second. 
It  passes  beneath  the  crural  archj  lying  in  the  groove  between 
the  iliaouB  intemus  and  psoas,  about  a  quarter  of  an  inch  to  the 
outer  side  of  the  artery,  and  soon  divides  into  branches,  some  of 
which  are  cutaneous,  but  the  greater  number  supply  the  extensor 
muscles  of  the  thigh.  The  cutaneous  branches,  already  described 
(p.  499),  and  the  long  saphenous  nerve,  are  given  off  from  the 
superficial  part  of  the  trunk ;  the  muscular  from  the  deep  part. 

The  long  aaphenout  nerve  descend  dose  to  the  outer  side  of  the  fe- 
moral artery,  and  enters  the  tendinous  canal  with  it  in  the  middle  third 
of  the  thigh.  In  the  canal  it  erosses  over  the  artery  to  its  inner  side. 
The  nerve  leaves  the  artery  just  before  it  becomes  popliteal,  and  then 

*  Read  the  account  of  the  diesection  of  an  aneurysmal  limb  by  Sir  A.  Cooper, 
'Mod.  Chir.  Trans.'  rol.  ii. 

t  In  its  course  down  the  thigh  the  femoral  artery  gives  off  sereral  small  branches 
to  the  sartorius,  and  one  of  considerable  site  for  the  supply  of  the  vastus  internns. 
We  may  trace  this  branch  through  the  substance  of  the  vastus  down  to  the  patella, 
where  it  joins  the  network  of  vessels  on  the  surface  of  that  bone. 
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runs  in  cooipany  with  the  anastomotica  magna  to  the  ianei'  side  of  the 
knee,  where  it  lK>coiue3  superficial,  l)otweeii  the  gi'acUisand  the  sui'tonas. 
In  the  middle  third  of  the  thigh  it  gives  off  h  small  branch  which  com- 
municates beneiitli  the  fascia  lata  with  the  interaal  cutaneoiifi  and  obtu- 
T-ator  nerves;  nml  lower  down  another  bi-anch  is  distributed  to  the  skin 
over  tlie  patella.  Its  further  relations  will  be  seen  in  the  dissection  of 
the  leg  and  foot. 

The  mtiscxdar  firanches  are  to  he  ti-aecd  to  the  sartoriua,  i"ectus,  crureus. 
and  subcnu"eii3 ;  the  branch  to  the  vastus  extemus  accompanies  the  de- 
scending branch  of  the  external  cii-cumflex  artery,  and  tsende  a  filament 
to  the  kne€HJoint ;  that  to  the  vnstu.s  in  temus  runs  parallel  with,  but 
external  to,  the  long  saphenous  nerve,  and  supplies  filaments  to  thej 
knee-joint.  One  branch  jjasses  under  the  femoral  artery  and  vein  to  enter 
the  anteiior  surface  of  the  pectineus.  , 

Tlie   obturator  nerve,  also  a  branch    of  tbe   lumbar  plexus  ^| 
(p.  409),   supplies   the   adductor   muscles.     It  enters  the   thigh       ' 
through  the  upper  part  of  the  obturator  foramen  above  the  corre- 
sponding artery,  and  immediately  divides  into  two  branches,  of 
which  one  passes  in  front  of,  the  other  behind,  the  adductor  bre\^s.fl| 
The  anterior  branch  subdivides  for  the  supply  of  tbe  gracilis,  the^^ 
adductor  longus,  and  sometimes  the  adductor  brevia   and  pecti- 
neus;  it,  moreover,  sends  a  filament  to  the  hip-joint,  another  to  thdflj 
femoral  artery ;  and  a  third  forms  a  plesiform  couimunication  at  tbe^fl 
lower  border  of  the  adductor  longus  with  the  internal  cutaneous     . 
and  long  saphenous  nerves.     The  posterior  branch  supplies  theSJ 
obturator  extemus,  the  adductor  brevis  and  magnus.     In  some^^ 
liodies  you  can  trace  a  filament  of  this  nen-e  through  the  notch 
of  the  acetabulum  into  tbe  hip-joint,  and   another,  wliich  runs 
near  the  popliteal  artery  into  the  back  part  of  the  knee-joint 
We  have  frequently  seen  cutaneous  branches  from  the  obturate: 
on  tlie  inner  side  of  the  thigh.     This  is  interesting  practically 
since  it  helps  to  explain   the  pain  often  felt  on  the  inner  side 
of  the  knee  in  disease  of  the  hip-joint. 

The  obturator  artery^  after  passing  through  the  foramen 
divides  into  two  branches,  an  internal  and  an  extenial,  which 
form  a  circle  round  the  obtimitor  membrane.  These  supply 
the  external  obturator  and  adductors  of  the  thigh,  and  inosculate 
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with  the  internal  circumflex  artery  (p.  522).  The  latter  branch 
sometimes  gives  off  the  small  artery  to  the  ligamentum  teres  of 
the  hip-joint. 
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The  foot  should  be  turned  inwards,  and  fixed  in  this  position. 
An  incision  must  be  made  from  the  knee,  down  the  front  of  the 
leg,  over  the  ankle,  along  the  top  of  the  foot  to  the  great  toe ;  a 
second,  at  right  angles  to  the  first,  on  either  side  of  the  ankle ; 
a  third,  across  the  bases  of  the  toes.  Reflect  the  skin  from  the 
front  and  sides  of  the  leg  and  foot. 

CuTAiraouB  Having     traced    the     internal    saphena    vein 

VBixsAirD  (p.  499)   to  the  inner   side   of  the  knee,  follow 

NmvM.  it  down  the  inner  side  of  the  leg,  in  front  of  the 

inner  ankle*  to  the  dorsum  of  the  foot.  On  the  dorsum  of  the 
foot  notice  that  the  principal  veins  form  an  arch,  with  the  con- 
vexity forwards,  as  on  the  back  of  the  hand.  This  arch  receives 
the  veins  from  the  toes.  From  the  inner  side  of  the  arch  the 
internal  saphena  originates :  from  the  outer  side,  the  external 
saphena.  The  latter  vein  runs  behind  the  external  ankle,  up  the 
back  of  the  calf  of  the  leg  to  join  the  popliteal  vein. 

LoKG  Safhx-  The  skin  on  the  inner  side  of  the  leg  is  supplied 

Kous  Nbbtb.  by  the  long  or  internal  saphenous  nerve  (p.  523). 

It  becomes  subcutaneous  on  the  inner  side  of  the  knee,  between 
the  gracilis  and  sartorius.  Here  it  meets  the  saphena  vein,  and 
accompanies  it  down  the  leg,  distributing  its  branches  on  either 
side,  till  it  is  finally  lost  on  the  iimer  side  of  the  foot  and  the 
great  toe.  The  largest  branch  curves  round  the  inner  side  of  the 
knee,  just  below  the  patella,  to  supply  the  skin  in  this  situation. 
It  pierces  the  sartorius  close  to  the  knee,  and  forms  with 
branches  from,  the  internal,  middle,  and  external  cutaneous  nerves, 
the  plexus  patellcB. 

*  The  French  commonly  bleed  from  the  internal  saphena  vein  aa  it  crosses  over 
the  ioner  ankle,  this  being  a  convenient  and  safe  place  for  Tenesection. 


The  int&mal  cutantoue  nerve  supplies  the  skin  of  the  upper 
and  ioner  aspect  of  the  leg,  and  joios  the  internal  i^phenoua 
uerve. 

The  skin  on  the  front  and  outer  parts  of  the  upper  half  of  the 
leg  is  supplied  by  cutaneous  branches  from  the  external  popliteal  or 
peroneal  nerve ;  the  skin  of  the  lower  half,  by  its  external  cutanea^ 
branch  as  follows  :^-  ^H 

ExTRBNAx  Cr-  Thi'^  branch  of  the  peroneal  nerve  conae? 
TAKKocs  Bbanch  tbrough  the  fascia  about  the  lower  third  of 
OF  TD  PsBomuL  tiie  outer  aide  of  the  leg ;  and  descending  over 
'■  ™^*'  the  front  of  the  ankle,  divides   into  two.     Trace 

them,  and  you  will  find  that  the  inner  and  smaller  supplies  the 
inner  side  of  the  great  toe,  and  the  contiguous  sides  of  the 
second  and  third  toes  ;  towards  it-s  termination  it  communicates 
with  the  long  saphenous  and  anterior  tibial  nerves.  The  out&r 
distributes  branches  to  the  outer  side  of  the  third  toe,  both  sides 
of  the  fourth,  and  the  inner  side  of  the  fifth  toe,  and  joins  the 
short  (or  external)  saphenous  nerve. 

The  outside  of  the  little  toe  is  supplied  by  the  short  saphe- 
nous nerve,  which  runs  behind  the  outer  ankle  with  the  corre- 
sponding vein. 

The  contiguous  sides  of  the  gpreat  and  second  toes  are  supplied, 
by  the  termination  of  the  anterior  tibial  nerve.* 

„  This  is  remarkably  thick  and  strong.     Besi< 

Fascia  Attn  Am-  its  general  purpose  of  forming  sheaths  for  the 
XTLAK  LioA-  muscles,  and  straps  for  the  tendons,  it  gives  origin, 

**""*•  as  in  the  forearm,  to  muscular  fibres ;  so  that  it 

cannot  be  removed  near  the  knee,  without  leaving  the  muscles 
lagged.  The  fascia  is  attached  to  the  head  of  the  tibia  and  the 
fibula:  it  is  identitied  on  the  inner  side  with  the  expanded 
tendons  of  the  sartorius,  gracilis,  and  semi-tend inosus ;  on  the 
outer  side  with  that  of  the  biceps :  consequently,  when  these 
muscles  act,  it  is  rendered  tense.  Following 
attached  to 


lied. 
i«P 


Hnd   that  it 


edge 


that 


*  Such  iit  tbe  moat  common  distribution  of  the  noires  to  Uia  upper  nirf«o«  of  the 
toea.    Bat  deTiationf  from  tbia  arrangement  are  frequent. 
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becomes  stronger  as  it  approaches  the  ankle,  to  form  the  liga- 
ments which  confine  the  tendons  in  this  situation.  Of  these  liga- 
ments, called  armviaTf  there  are  three,  as  follows : — 

a.  The  anterior  anmUao'  extends  obliquely  across  the  front  of 
the  ankle-joint,  and  confines  the  extensor  tendons  of  the  ankle 
and  toes.  It  consists  of  two  converging  straps,  which  join,  and  are 
continued  on  as  a  common  band,  like  the  letter  h<  placed  trans- 
versely. The  common  band  is  attached  to  the  external  malleolus, 
cuboid  and  os  calcis :  it  is  continued  horizontally  inwards,  and  in 
front  of  the  ankle  splits  into  two  fasciculi ;  the  upper  is  attached 
to  the  tibia;  the  lower  into  the  scaphoid  and  internal  cunei- 
form. It  is  the  strain  of  this  ligament  which  occasions  the  pain 
in  sprains  of  the  ankle.  You  will  see  presently  that  it  makes  a 
pulley  for  the  extensor  longus  digitorum. 

6.  The  external  an/ntUar  extends  from  the  outer  malleolus 
to  the  OS  calcis,  and  confines  the  tendons  of  the  peronei  muscles, 
which  draw  the  foot  outwards. 

c.  The  mtemal  annulcur  is  ill  defined,  and  extends  from  the 
inner  malleolus  to  the  os  calcis,  and  binds  down  the  flexor  tendons 
of  the  foot  and  toes. 

fiemove  the  fascia,  leaving  enough  of  the  annular  ligaments  to 
retain  the  tendons  in  their  places. 

BfuscLEsoK  The  muscles  on  the  front  of  the  leg  are: — 1, 

TH«  Fhomt  o»  the  tibialis  anticus ;  2,  the  extensor  longtis  digi- 
™*^**-  torum    and    peroneus    tertius;    3,   the    extensor 

proprius  pollicis. 

TiBiALM  The  tibialis  anticus  a/rises  from  the  external 

Akticus.  tuberosity  and  the  upper  two-thirds  of  the  outer 

side  of  the  tibia,  from  the  interosseous  membrane,  from  the 
fascia  which  covers  it,  and  from  that  which  separates  it  from  the 
next  muscle.  About  the  lower  third  of  the  leg  the  fibres  termi- 
nate on  a  strong  flat  tendon,  which  descends  obliquely  over  the 
front  of  the  ankle  to  the  inner  side  of  the  foot ;  here  it  becomes  a 
little  broader,  and  is  meerted  into  the  internal  cuneiform  bone 
and  the  tarsal  end  of  the  metatarsal  bone  of  the  great  toe.  The 
synovial  membrane,  which  lines  the  sheath  of  the  tendon  beneath 
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the  anterior  aniiiila,r  ligament,  accompanies  it  to  within  an  inch 
of  its  insertion;  consequently  it  is  opened  when  the  tendon  is 
divided  for  club-foot.  The  action  of  this  muscle  is  to  draw  the 
foot  upwards  and  inwards,*  When  the  foot  is  the  fixed  point,  it 
assists  in  balancing  the  body  at  the  ankle.  Its  nerve  comes  from 
the  anterior  tibial. 

ExTBKsoK  This  muscle  lies  along  the  fibular  side  of  the 

Loxous  Dim-  precediug.     It  anses  from  the  eitemal  tuberosity 

"^^^^^  of  the  tibia,  from  the  upper  three-fourths  of  the 

inner  surface  of  the  fibula,  from  the  interosseous  membrane,  from 
the  fascia  and  the  intermuscular  septa.  Its  fibres  terminate  in 
a  penniform  manner  upon  a  long  tendon,  situated  on  the  inner 
side  of  the  muscle  :  this  tendon  descends  in  front  of  the  ankle 
and  divides  into  four  slips,  which  pa.«s  to  the  four  outer  toe**. 
They  diverge  from  each  other,  and  are  inserted  into  the  toes  thus : 
— on  the  first  phalanx,  each  tendon  (except  that  of  the  little  toe) 
is  joined  on  its  outer  side  by  the  corresf>onding  tendon  of  the  ex- 
tensor brevis.  The  united  tendons  then  expand,  and  are  inserted 
as  on  the  fingers  ;  that  is,  the  middle  part  is  inserted  intx)  the  base 
of  the  second  phalanx  ;  the  sides  run  on  to  the  base  of  the  third 
(p.  329).     Its  nerve  comes  from  the  anterior  tibial- 

Immediately  below  the  ankle  the  anterior  annular  ligament 
forms  a  pulley  through  which  the  tendon  of  this  muscle  plays.  It 
is  like  a  sling,  of  which  the  two  ends  are  attached  to  the  os  calcis, 
while  the  loop  Berves  to  confine  the  tendon.  The  play  of  the  ten- 
don is  facilitated  by  a  synovial  membrane,  which  is  prolonged  for 
a  short  distance  along  each  of  its  four  divisions.  Besides  its  chief 
action,  this  muscle  extends  the  ankle-joint.t 

PEBOHtcs  This  appears  to  be  a  portion  of  the  preceding. 

TKBTirs.  Hg  tibres  arise  from  the   lower  part  of  the  inner 

surface  of  the  shaft  of  the  fibula,  the  interosseous  membrane,  and 
the  intermuscular  septum,  and  terminate  on  their  tendon-like  barbs 

*  It  is  geoemlljr  Deeeasftiy  to  diride  tiiia  tendon  in  diHtoition  of  the  fool  inward», 
called  ulipMTuns, 

t  Tbore  is  often  n  Urge  buna  between  tbe  tendon  of  the  exteoaor  longue  digi- 
torom  nod  the  outer  end  of  the  Bitragaliu.  This  burta  sometimet  oomnuniootM 
with  the  joint  uf  the  he«d  of  the  utnigatua. 
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on  a  quill.  The  tendon  passes  through  the  same  pulley  with  the 
long  extensor  of  the  toes,  and,  expanding  considerably,  is  inserted 
into  the  tarsal  end  of  the  metatarsal  bone  of  the  little  toe.  It  is 
supplied  by  a  branch  of  the  anterior  tibial  nerve. 

The  peroneus  tertius  and  the  tibialis  anticus  are  important 
musdes  in  progression.  They  raise  the  toes  and  foot  from  the 
ground.  Those  who  have  lost  the  use  of  these  muscles  are  obliged 
to  drag  the  foot  along  the  ground,  or  to  swing  the  entire  limb 
outwards,  in  walking. 

EzmraoB  T^^  muscle  lies  partly  concealed  between  the 

Pbofbius  tibialis  anticus  and  the  extensor  longus  digitorum. 

PoiLicis.  j^  arises  from  rather  more  than  the  middle  third 

of  the  inner  surface  of  the  fibula,  and  from  the  interosseous  mem- 
brane. The  fibres  terminate  in  a  penniform  manner  on  the  tendon, 
which  runs  over  the  ankle,  between  the  tendons  of  the  tibialis 
anticus  and  the  extensor  communis  digitorum,  along  the  top  of 
the  foot,  to  the  great  toe,  where  it  is  inserted  into  the  base  of  the 
last  phalanx.  It  has  a  special  pulley  beneath  the  annular  ligament, 
lined  by  a  synovial  membrane,  which  accompanies  it  as  far  as  the 
metatarsal  bone  of  the  great  toe.  It  is  supplied  by  the  anterior 
tibial,  a  branch  of  the  peroneal  nerve. 

Now  examine  the  course,  relations,  and  branches  of  tfie  anterior 
tibial  artery.  Since  it  lies  deeply  between  the  muscles,  it  is  neces- 
sary to  separate  them  from  each  other :  this  is  easily  done  by 
proceeding  from  the  ankle  towards  the  knee. 

CouBSB  AND  '^^^  anterior  tibial  artery  is  one  of  the  two 

Bhatiombofths  branches  into  which  the  popliteal  divides  at  the 
A»T«BioB  Tibial  lower  border  of  the  popliteus.  It  comes  at  first 
Abtbbt.  horizontally  forward  about  1^  inches   below  the 

head  of  the  fibula,  above  the  interosseous  membrane,  and  then 
descends,  lying  in  rather  more  than  the  first  half  of  its  course  upon 
the  interosseous  membrane,  afterwards  along  the  front  of  the  tibia. 
It  runs  beneath  the  annular  ligament  over  the  front  of  the  ankle, 
where  it  takes  the  name  of  the  dorsal  artery  of  the  foot.  Thus, 
a  line  drawn  from  the  head  of  the  fibula  to  the  interval  between 
the  first  and    second  metatarsal  bones  would  nearly  indicate  its 
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eour.-*e.  In  tbe  upper  third  of  the  leg  it  lies  deeply  between  the 
tibialis  antioiis  and  tbe  extensor  longns  digitorum  ;  in  the  lower  two- 
thirds,  between  the  tibialis  anticus  and  the  extensor  proprius  pollicis. 
In  front  of  the  anJdf  the  artery  is  crossed  by  the  extensor  proprius 
pollicis,  and  lies  l)etween  the  tendon  of  this  muscle  and  the  inner 
tendon  of  the  extensor  longus  digitorum. 

The  artery  is  accompanied  by  the  anterior  tibial  nerve  (a  branch 
of  the  peroneal),  which  mns  for  some  distance  upon  its  fibular  side, 
then  in  front  of  it,  and  lower  down  is  again  situated  on  its  outer 
side.  It  is  accompanied  by  two  veins,  one  on  each  side,  which 
communic^ite  at  intervals  by  cross  branches. 

The  branches  of  the  anterior  tibial  are  as  follows  : — 

a.  The  recujrent  bmncb  ascends  close  by  the  outer  aide  of  the  head 
of  the  tibia,  through  the  tibirtlis  anticus,  to  the  front  of  the  knee-joint, 
where  it  inosculates  with  the  other  articular  aitonea  derived  from  the 
|)0pliteal. 

b.  IiTCgulnr  mH^cuhir  branches,  in  its  course  clown  the  leg. 

c.  Tlie  mall'offu-  hmnches,  extemnl  and  intrrnnl,  ramify  over  the 
ankle  :  the  external,  descending  Ijeneaththe  tendou  of  the  extensor  longns 
digitorum,  ramifies  on  the  external  malleolus,  inosculatiiig  with  tlie 
anterior  peroneal  and  the  tarsal  arteries  ;  Ihe  inlr^fuil  passes  beneath 
the  tibialis' nnticiis,  and  anastomoses  with  the  posterior  tibial.  They 
supply  the  joiut,  the  articular  ends  of  tbe  lionca,  and  the  sheaths  of  the 
tendons  around  them. 


EXTKHWOU 

nRjtrw  Difu- 


This  muscle  is  situatod  on  the  dorsum  of  the 
foot,  beneath  the  long  extensor  tendons  of  the  toes. 
It  ariees  from  the  outer  part  of  the  os  calcis,  from 
the  ligament  imiting  thia  bone  to  the  astragalus,  and  from  the 
anterior  annular  ligament.  The  fibres  nm  obliquely  over  the 
ffxnt,  and  terminate  in  four  tendons,  which  pass  forwards  to  the 
finir  inner  toes.  The  inner  one  is  inserted  by  an  expanded 
tendon  into  the  base  of  the  first  phalanx  of  tbe  great  toe  ;  the 
others  join  the  fibular  side  of  the  long  extensor  tendons  to  be  in- 
serted with  them  into  the  second  and  ungual  phalanges.  Tbe 
tendon  to  tbe  great  toe  crosses  over  the  dorsal  artery  of  the  foot. 
It  is  supplied  by  a  branch  of  the  anterior  tibial  nerve. 
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D^BSAi.  ^is  artery,  the  continuation  of  the  anterior 

Abtxbt  of  thb  tibial,  runs  over  the  instep  to  the  interval  between 
^°°^-  the  first  and  second  metatarsal  bones,  where  it 

sinks  into  the  sole  and  joins  the  deep  plantar  arch.  On  the 
dorsum  of  the  foot  it  runs  along  the  outer  side  of  the  extensor 
proprius  poUicis,  and  before  it  dips  down  into  the  sole,  is  crossed 
by  the  short  extensor  tendon  of  the  great  toci  The  dorsal  artery 
gives  off  the  following  branches : — 

a.  The  tarsal  branch  arises  near  the'  scaphoid  bone,  passes  beneath 
the  extensor  brevis  digitorum  towards  the  outside  of  the  foot,  supplies 
the  bones  and  joints  of  the  tarsus,  and  inosculates  with  the  external 
malleolar,  the  peroneal,  the  metatarsal,  and  the  external  plantar  arteries. 

b.  The  metatarsal  branch  generally^  runs  towards  the  outside  of  the 
foot,  beneath  the  short  extensor  tendons,  near  the  bases  of  the  metatarsal 
bones,  and  gives  off  the  three  outer  interosseous  arteries.  These  pass 
forwards  over  the  corresponding- interosseous  musoles,  supply  them^,  and 
then  subdivide  to  supply  Uie  contiguous  sides  of  the  upper  surfaces  of 
the  toes.  They  communicate  by  perforating  branches  with  the  jdantar 
arteries  at  each  end  of  the  interosseous  spaces. 

c.  The  dorsalis  fiallucis  is,  strictly  speakiiig,-  the  artery  of  the  firi«t 
interosseous  space.  It  comes  from  the  dorsal  artery  of  the  foot  just  before 
this  sinks  into  the  sole;  and  nins  forwai-ds  to  supply  digital  branches  to 
the  sides  of  the  great  toe,  and  the  inner  side  of  the  second  toe. 

Fbbonbi  These  muscles  are  situated  on  the  outer  side  ot 

Mds.t,es.  ^]jg  fibula,  and  are  named,  respectively,  peroneus 

longuj  and  brevis. 

Peboxbus  This  arises  from  the  outer  surface  of  the  fibula 

LoNous.  along  its  upper  two-thirds,  from  the  fascia  and 

the  intermuscular  septa.  The  fibres  terminate  in  a  penniform 
manner  upon  a  tendon,  which  runs  through  a  groove  behind  the 
external  malleolus,  then  along  the  outer  side  of  the  os  calcis,  and, 
lastly,  through  a  groove  on  the  under  surface  of  the  os  cuboidea 
deep  into  the  sole.  It  crosses  the  sole  obliquely  forwards  and  in- 
wards, and  is  inserted  into  the  tarsal  end  of  the  metatarsal  bone 
of  the  great  toe.  In  its  course  through  these  several  bony  grooves 
the  tendon  is  confined  by  a   fibrous  sheath,  lined  by  a  synovial 
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membrane.  In  removing  the  metatarsal  lx)ne  of  the  great  toe,  if 
possible,  leave  the  insertion  of  this  tendon.  Its  nerve  comes  from 
the  peroneal. 

PKBoxGirs  This   muscle   lies  beneath    the   preceding.     It 

Bkxtu.  arises  from  about  the  middle  third  of  the  outer 

surface  of  the  fibula,  internal  to  the  preceding  muscle)  and  from 
the  intermuscular  septa.  It  terminates  on  a  tendon  which 
runs  behind  the  externa!  malleolus,  througli  the  same  sheath  with 
the  peroneus  longus,  then  proceeds  along  the  outside  of  the  foot 
and  is  inserted  into  the  tarsal  end  of  the  metatarsal  bone  of  the 
little  toe.*     Its  nerve  is  from  the  peroneal. 

The  action  of  the  peronei  is  to  raise  the  outer  side  of  the  foot.f 
This  movement  regulates  the  l)earing  of  the  foot  in  progression,  so 
as  to  throw  the  principal  part  of  the  weight  on  the  ball  of  the  great 
toe.  Its  action  is  well  exemplified  in  skating.  Again,  supposing 
the  fixed  point  to  be  at  the  foot,  they  tend  to  prevent  the  body 
from  falling  on  the  opposite  side,  as  when  we  balance  ourselves  on 
one  leg. 

Near  the  inner  side  of  the  tendon  of  the  bicepg 
flexor  of  the  leg,  is  a  large  nerve,  the  exterual  popli- 
teal or  peroneal,  a  branch  of  the  great  isehiatic.  By 
reflecting  the  upper  part  of  the  peroneus  longus,  you  will  find  that 
this  nerve  runs  round  the  outer  side  of  the  fibula  immediately 
l>elow  its  head.  Here  it  divides  into  several  branches,  as  follows  ; — 
1.  Articular  branches  to  the  knee-joint,  whifli  pass  in  with  the 
external  articular  arteries,  and  the  tibial  recurrent  artery  ;  2.  The 
anterior  it&io/,  which  accompanies  the  corresponding  artery  and 
supplies  the  muscles  between  which  it  runs,  namely  the  tibialis 
anticus,  extensor  longus  digitorum,  extensor  proprius  poUicis — and 
{leroneus  tertius  :  also  the  extensor  bre\  is  digitorum  ;  3.  The  exter- 
n(il-eutaneou8  (p.  526),  which  comes  through  the  fascia  between  the 

*  Oa  the  outside  of  the  oa  calcia  there  is  «  ridge  which  aepAnktes  the  tendons  of 
<he  poronci.  EmIi  hu  ft  diatinet  aheath.  The  abort  tendon  rnna  aboTe,  the  loo);  one 
below  the  ridge. 

t  In  distortion  of  the  foot  outwards,  called  talip<^8  ralguH,  it  is  gemerally  necM- 
mi;  to  divide  the  tendons  of  the  peronei. 
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peroneus  longus  and  the  extensor  longng  digitorum ;  4.  Branches, 
which  supply  the  peronei  (longos  and  brevis)  muscles. 

If,  then,  the  peroneal  nerve  were  divided  in  the  popliteal  space, 
the  result  would  be  paralysis  of  the  tibialis  anticus,  the  extensors 
of  the  toes — long  and  short — and  all  the  peronei. 


DISSECTION   OF  THE  GLUTEAL  BEQION. 

The  body  having  been  placed  on  its  face,  the  pelvis  is  to  be 
raised  to  such  a  height  by  blocks  placed  beneath  it,  that  the  lower 
extremities  hang  down  over  the  end  of  the  table.  Then  rotate  the 
thighs  inwards  as  much  as  possible,  and  cross  them. 

The  incision  through  the  skin  should  commence  at  the  coccyx, 
and  be  continued  in  a  semicircular  direction  along  the  crest  of  the 
ilium.  Another  incision  should  be  made  from  the  coccyx  down- 
wards and  outwards  for  about  six  inches  below  the  great  trochanter. 
In  reflecting  the  skin,  notice  the  thick  cushion  which  the  sub- 
cutaneous adipose  tissue  forms  over  the  tuberosity  of  the  ischium. 
A  large  bursa  is  often  formed  between  the  cushion  and  the  bone. 

OuTANBOTJs  These  are  derived   from  several  sources.     The 

Neeves.  posterior  divisions  of  the  first  and  second  lumbar 

nerves  descend  over  the  crest  of  the  ilium,  near  the  origin  of  the 
erector  spinse,  to  supply  the  skin  over  the  gluteus  maximus  as  far 
as  the  great  trochanter.  Internal  to  these,  are  the  posterior 
branches  of  the  three  upper  sacral  nerves,  which  are  distributed 
to  the  integument  over  the  sacrum  and  coccyx.  Over  the  middle 
of  the  crest,  come  the  lateral  branches  of  the  twelfth  dorsal,  and 
posterior  to  it,  the  iliAic  branch  of  the  ilio-hypogastric.  Other 
cutaneous  nerves  ascend  from  below;  they  are  branches  of  the 
lesser  ischiatic,  and  proceed  from  beneath  the  lower  border  of  the 
gluteus  maximus.  Lastly,  some  branches  from  the  external 
cutaneous  nerve  of  the  thigh  are  seen  on  the  outer  side  of 
this  region. 

Glutbal  Three   powerful    muscles    are    situated  in   the 

Motchlbs.  region  of  the  buttock^  one  above  the  other,  named, 

according  to  their  size,  the  gluteus  nQaximus,medius,.and  minimus. 
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The  fascia  covering  the  gluteus  maximiis  is  comparatively  thin, 
posteriorly,  where  it  is  attached  to  the  sacrum,  coccyx,  and  ilium ; 
but  anteriorly  it  is  very  dense  and  glistening,  and  gives  origin  to 
the  fibres  of  the  gluteus  medius,  nnd  lower  down  becomes  con- 
tinuous with  the  fascia  lata. 

GLtTKi's  This  is  the  largest  muscle  of  the  body,  and  is 

Maximus.  covered  by  a    fascia,  which   sends   prolongations 

inwards  between  the  muscular  bimdles.  Its  great  size  is  cha- 
racteristic of  man,  in  reference  to  bis  erect  position.  Its  texture 
is  thick  and  coarse.  It  arises  from  the  posterior  fifth  of  the 
crest  of  the  ilium,  and  from  the  rough  surface  below  it,  from  the 
lower  part  of  the  sacrum,  the  coccyx,  and  the  great  sacro-ischiatic 
ligament.  The  fibres  descend  obliquely  forwards,  and  are  insei'tecl 
thus : — the  anterior  two-thirds  terminate  on  a  strong  broad 
aponeurosis  which  plays  over  the  grent  trochanter,  and  joins  the 
fascia  lata  on  the  outtide  of  the  tliigh  (p.  500);  the  remaining 
third  is  inserted  into  the  femur,  along  the  ridge  (gluteal)  leading 
from  the  linea  aspera  to  the  base  of  the  great  trochanter. 

This  muscle  extends  the  thigh  bone  upon  the  pelvis,  and^is 
therefore  one  of  those  most  concerned  iu  raising  the  body  from  the 
sitting  to  the  erect  po:?ition,  and  iu  umiutainiDg  it  erect.  It 
propels  the  body — ^in  walking,  running  or  leaping,  and  rotates  the 
thigh  outwards.  It  is  supplied  with  blood  by  the  gluteal  and 
ischiatic  arteries  ;  with  nerves  from  the  lesser  ischiatic^  and  the 
sacral  plexus. 

The  gluteus  mEiximus  should  be  reflected  from 
its  origin.  The  best  way  is  to  begin  at  the  front 
border,  which  overlaps  the  gluteus  medius.  The 
dissection  is  difficult,  and  he  who  undertakes  it  for 
the  first  time,  is  almost  sure  to  injure  the  subjacent  parts.  The 
numerous  vese-els  which  enter  its  under  surface  must  be  divided 
Jiefore  the  musele  can  he  reflected.  This  having  been  accom- 
plished, the  following  objects  will  be  exposed  : — 

The  muscle  covering  the  ilium  is  the  gluteus  medius.  At  the 
poeterior  border  of  this  are  the  several  objects  which  emerge  from 
the  pelvis  through  the  great  ischiatic  notch — namely,  the  pyri- 
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fonnis  muscle;  above  which  is  the  trunk  of  the  gluteal  vessels 
and  nerve,  and,  below  which,  are  the  greater  and  lesser  ischiatic 
nerves,  the  arteria  comes  nervi  ischiatici,  the  long  pudendal 
nerve,  the  ischiatic  vessels,  the  pudic  vessels  and  nerve,  and  the 
nerve  to  the  obturator  intemus.  Coming  through  the  lesser 
ischiatic  notch,  is  the  tendon  of  the  obturator  intemus,  and 
attached  to  it  are  the  gemelli  muscles,  one  above,  the  other  below 
it.  Extending  from  the  tuber  ischii  transversely  outward  to  the 
great  trochanter  is  the  quadratus  femoris,  and,  below  this,  is  seen 
the  upper  part  of  the  adductor  magnus.  The  origins  of  the  semi- 
membranosus, biceps,  semitendinosus,  and  of  the  adductor 
magnus,  from  the  tuber  ischii,  are  also  seen ;  as  well  as  the  great 
sacro-ischiatic  ligament,  which  passes  upwards  to  the  sacrum,  and  is 
pierced  by  the  coccygeal  branch  of  the  ischiatic  artery.  The  great 
trochanter  is  exposed,  together  with  a  small  portion  of  the  vastus 
extemus ;  and  where  the  tendon  of  the  gluteus  maximus  plays 
over  the  trochanter  major,  there  is  a  large  bursa,  simple  or  multi- 
locular.  Lastly,  the  side  of  the  sacrum,  the  coccyx,  part  of  the 
crest  of  theiliiun,  the  tuberosity  of  the  ischium,  and  the  coccygeus 
muscle  are  brought  into  view. 

Olctecs  This  muscle   arises  from  the  surface  of  the 

Medics.  ilium,  between  the  crest  and  the  upper  tciurved 

line ;  also  from  the  strong  fascia  which  covers  it  towards  the 
front.  The  fibres  convei^e  to  a  tendon,  which  is  inserted  into 
the  upper  and  outer  surface  of  the  great  trochanter :  some  of  the 
anterior  fibres — in  immediate  connection  with  the  tensor  fasciae — 
terminate  on  the  aponeurosis  of  the  thigh.  Between  its  insertion 
and  the  bone  is  a  bursa. 

Reflect  the  gluteus  medius  to  see  the  third  gluteal  muscle. 
The  line  of  separation  between  them  is  marked  by  a  large  branch 
of  the  gluteal  artery. 

Gluteus  This  muscle  (irises  from   the  surfiEice  of   the 

Minimus.  ilium  below  the  upper  curved  line.    Its  fibres  pass 

over  the  capsule  of  the  hip-joint,  and  converge  to  a  tendon  which 
is  inserted  into  a  depression  on  the  front  part  of  the  great  tro- 
chanter, a  bursa  being  interposed.    This  muscle  and  the  pre- 
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ceding  are  siipplied  hy  the  superior  gluteal  nerve,  a  branch  of  the 
lumlio-sacral.  The  chief  action  of  this  and  the  preceding  muscle 
is  to  assist  in  balancing  the  pelvis  steadily  on  the  thigh,  as  when 
we  are  standing  on  one  leg  ;  with  the  fixed  point  at  the  ilium, 
they  are  alductors  of  the  thigh.  The  anterior  fibres  of  the  gluteus 
medins  co-operate  with  the  tensor  fascia  in  rotating  the  thigh 
inwards. 

Olqtbal  The  gluteal  artery  is  the  largest  branch  of  the 

Vnnu  mm  internal     iliac    (p.  441 ).       Emerging    from     the 

NnzTzs.  pehis  through  the   great  iscbiatic   foramen   be- 

tween the  pyriformis  and  the  glutens  medius,  it  divides  into  large 
branches  for  the  supply  of  the  gluteal  muscles.  Of  these,  the 
more  superjicinl  proceed  forwards  between  the  gluteus  maximus 
and  medius,  both  of  which  tliey  supply,  and  eventually  anastomose 
with  the  posterior  sacral  and  ischiatic  arteries ;  others,  deeper^ 
run  in  curves  between  the  gluteus  medius  and  minimus,  towards 
the  anterior  part  of  the  ilium.  Many  of  them  inosculate  with 
branches  of  the  external  circumflex,  the  deep  circumflexa  ilii,  and 
the  ischiatic  arteries. 

The  iierve  which  accompanies  the  gluteal  artery  is  a  branch  of 
the  lumbo-sacral  nerve  (p.  445).  It  subdivides  to  supply  the 
gluteus  medius  and  minimus,  and  the  tensor  fasciae ;  in  some 
subjects  it  sends  a  branch  to  the  gluteus  maximus ;  but  this 
muscle  is  chiefly  supplied  by  the  lesser  ischiatic  nerve. 

A  Biu-geon  ought  to  be  able  to  cut  down  and  tie  the  gluteal 
artery  as  it  emerges  from  the  pelvis.  The  following  is  the  best 
rule  for  finding  it : — • 

Draw  a  line  from  the  posterior  superior  spine  of  the  ilium  to 
the  trochanter  major,  rotated  inwards.  The  junction  of  the  upper 
with  the  middle  third  of  this  line  lies  over  the  artery  as  it  emerges 
from  the  upper  border  of  the  great  ischiatic  notch. 

Now  examine  the  series  of  muscles  which  rotate  the  thigh 
outwarch — namely,  the  pyriformis,  the  obturator  intemus,  the 
gemelli,  the  quadratus  femoris,  and  the  obturator  extemus. 

*  Tlie  operation  of  tying  the  gluteal  artwy  vu  flnt  perfomied  hj  John  Bell.   See 
b'a  '  Principle!  of  Surgery,'  vol.  i.  p.  421. 
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_  This  muscle  lies  immediately  below  and  parallel 

Ptripobicis 

to  the  lower  fibres  of  the  gluteus  medius.      It 

a/rises  by  three  fleshy  &8ciculi  from  the  second,  third,  and  fourth 

segments  of  the  front  sur&ce  of  the  sacrum  between  the  foramina 

for  the  sacral  nerves,  and  from  the  margin  of  the  great  sacro- 

ischiatic  notch.    The  fibres  converge  to  a  tendon  which  is  iTiserted 

into  the  upper  border  of  the  trochanter  major.     Its  nerve  comes 

from  the  sacral  plexus. 

Obtcratob  This   muscle,  of  which  little  more   than   the 

iinaHNDs.  tendon  can  be  seen  at  present,  arises  within  the 

pelvis,  from  the  ischium  between  the  great  ischiatic  notch  and 
the  obturator  foramen,  and  superiorly  as  high  as  the  brim  of 
the  pelvis,  from  the  obtiuator  membrane,  and  slightly  also  from 
the  obturator  £Eiscia.  The  fibres  terminate  on  four  tendons 
which  converge  towards  the  lesser  ischiatic  notch,  pass  round  it 
as  over  a  pulley,  and  then  uniting  into  one,  are  inserted  into 
the  top  of  the  great  trochanter,  close  to  the  digital  fossa.  Divide 
the  tendon  about  three  inches  fi-om  its  insertion,  to  see  the  four 
tendons  which  play  over  the  smooth  cartilaginous  surface.  There 
is  a  large  synovial  bursa  to  diminish  friction.  The  nerve  of  this 
muscle  comes  from  the  sacral  plexus  ;  sometimes  from  the  pudic 
nerve. 

Gemki-li  These  muscles  are  accessory  to  the  obturator 

intemus,  and  are  situated,  one  above,  the  other 
below  it.  The  gemdlus  superior  arises  from  the  spine  of  the 
ischium ;  the  gemellus  inferior  from  the  upper  and  back 
part  of  the  tuberosity.  Their  fibres  are  inserted  into  the  tendon 
of  the  obturator  intemus.  Both  muscles  derive  their  nerves  from 
the  sacral  plexus. 

QuADBiTDs  This  muscle  arises  from  the  ridge  on  the  outer 

Fkmokis.  partof  the  tuber  ischii.    Its  fibres  run  horizontally 

outwards,  and  are  inserted  into  the  back  of  the  great  trochanter, 
into  the  greater  part  of  the  linea  quadrati.  The  lower  border  of 
the  quadratus  femoris  runs  parallel  with  the  upper  edge  of  the 
adductor  magnus ;  in  fact,  it  lies  on  the  same  plane.  Between 
these  muscles  is  generally  seen  a  terminal  branch  of  the  internal 
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circumflex  artery.     Its  nerve  comes  from  the  sacral  plexus,  and 
enters  its  deep  surface. 

OrruBATOB  To  see  this  muscle  reflect  the  quadratus  femoris. 

ExTKUfVB.  It  arises  from  the  outer  surface  of  the  os  pubis, 

from  the  front  surface  of  the  ramus  of  the  pubea  and  ischium,  and 
from  the  obtiu-ator  membrane.     The  fibres  converg-e  to  a  tendon 

Fio.  122. 
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which  runs  horizontally  outwards  over  a  groove  in  the  ischium, 
and  i?  ineerted  into  the  deepest  part  of  the  dip^tal  fos*a  below  the 
gemellus  inferior.  Its  nerve  is  a  branch  of  the  posterior  division 
of  the  obturator  (p.  524 ). 

Obut  Licm.  This  large  ner\'e  is  formed  by  the  union  of  the 

4T1C  NBBvr  last  lumbar  and  four  upper  sacral  nerves  (fig.  122), 

and  supplies  all  the  flexor  muscles  of  the  lower  extremity,  and  the 
extensors  of  the  foot. 
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Emerging  from  the  pelvia  through  ihe  great  sacio-ischiatic 
foramen  below  the  pyriformis,  it  descends  over  the  external  rotator 
musclea  of  the  thigh,  along  the  interval  between  the  tuber  ischii  and 
the  great  trochanter,  but  rather  nearer  to  the  former  ;  so  that,  in 
the  sitting  position,  the  nerve  is  protected  from  pressure  by  this 
bony  prominence.  The  nerve  does  not  descend  quite  perpendicu- 
larly, biit  rather  obliquely  forwards  upon  the  adductor  ma^uus, 
parallel  with  the  great  sacro-isehiatic  ligament,  and  below  the 
middle  of  the  thigh  dividea  into  the  internal  popliteal  and  the 
peroneal  (or  external  popliteal).     It  id  accompanied  by  a  branch 
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of  the  ischiatie  artery,  called  the  cornea  nervi  ieckiatici.*  The 
nerve  distributes  branches  to  the  hamstring  miucles  and  the 
adductor  magnuB,  and  sends  a  small  branch  to  the  hip-Joint  which 
piercea  the  posterior  part  of  the  capsular  ligament. 

Lesskh  This  comes  from  the  lower  part  of  the  sacral 

IsciruTic  Nkbtb.     plexus.     It   leaves   the    pelvis   with    the  greater 

*  The  artrria  comes  nervi  ischinttoi  runs  generally  bj  the  side  of  the  nerre,  but 
Bometimes  in  the  centre  of  it.  This  artery  beiionies  one  of  the  chiaf  cbHone-ls  by  which 
the  blood  reaches  the  tover  limb  after  ligatare  of  the  famornl.  See  in  ihu  Uuseutn 
of  the  Ropii  Collie  of  Surgeons  a  preparation  in  which  the  femoral  was  tied  by  John 
Hunter  fifty  yonra  before  the  man's  death. 
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ischiatic  nerve,  but  on  the  inner  side  of  it,  and  in  company  with 
the  ischiatic  artery.  The  miiscular  liranches  which  it  gfives  off 
are  one  or  more — inferior  gluteal —  which  enter  the  under  sxirface 
of  the  gluteus  maximus.  All  its  other  branches  are  cutaneous. 
One  ext<',nial  turns  round  the  lower  border  of  the  gluteus  maximum, 
and  supplies  the  skin  of  the  buttock.  Another,  the  inferior  or  long 
pud^itukd  (p.  419),  turns  inwards  towards  the  perineum,  to  supply 
the  skin  of  that  region  and  the  scrotum.     The  continued  trunk  runs 
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down  the  back  of  the  thigh  beneath  the  muscular  fascia,  as  low  as 
the  upper  part  of  the  calf,  supplying  the  skin  all  the  way  down, 
and  communicates  with  the  t'hort  saphenous  nerve. 

IscHUTic  This  branch   of  the  internal   iliac    leaves   the 

Abtzrt.  |>elvi8  between  the  pyriformis  and  the  gemellus 

superior  ;  it  then  descends  between  the  tulx^r  ischii  and  the  great 
trochanter,  along  the  inner  side  of  the  great  ischiatic  nen'e.  It 
gives  off: — 
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1,  two  or  more  considerable  branches  to  the  gluteus  maziinus ;  2,  a 
coceygeal  branch,  which  runs  through  the  great  sacro-ischiatic  ligament, 
then  ramifies  in  the  glatetis  mazimus,  and  on  the  back  of  the  coccyx ; 
3,  the  comei  nervi  iscMcUiei;  4,  branches  to  the  several  external  rotator 
muscles ;  lastly,  branches  which  supply  the  upper  part  of  the  hamstring 
muscles ;  and  others  which  inosculate  with  the  internal  circumflex  and 
obturator  arteries  (p.  522). 

Pvmc  Abtebt         The  course  of  this  artery  and  nerve  has  been 
AND  Nkkv*.  fully  described  (p.  425).    Observe  now  that  they 

pass  over  the  spine  of  the  ischium,  accompanied  by  the  nerve  to  the 
obturator  intemus,  and  that  in  a  thin  subject  it  is  possible  to  com- 
press the  artery  against  the  spine.  The  rule  for  finding  it  is  this : 
rotate  the  foot  inwards,  and  draw  a  line  from  the  top  of  the  great 
trochanter  to  the  base  of  the  coccyx ;  the  junction  of  the  inner 
with  the  outer  two-thirds  gives  the  situation  of  the  artery.* 

PoPLiTBAL  ^^  ^  advisable  to  examine  the  popliteal  space 

Spacb.    Its  at  this  stage  of  the  dissection,  in  order  that  the 

BouwDAMBs.  various  parte  may  be  carefully  made  out  with  as 

little  disturbance  as  possible  of  their  mutual  relations. 

A  vertical  incision  must  be  made  along  the  middle  of  the  ham, 
extending  from  six  inches  above,  to  three  inches  below  the  knee : 
transverse  incisions  should  be  made  at  each  extremity  of  the 
vertical,  so  that  the  skin  may  be  conveniently  reflected.  In  doing 
so,  care  must  be  taken  to  preserve  the  cutaneous  branch  of  the 
lesser  ischiatic  nerve,  which  descends  over  the  space  to  the  back  of 
the  leg. 

The  muscular  fascia  covering  the  space  is  very  strong,  and 
strengthened  by  numerous  transverse  fibres.  It  is  pierced  by 
the  posterior  saphena  vein,  which  passes  in  to  join  the  popliteal 
vein. 

The  fascia  having  been  reflected,  the  muscles  and  tendons  con- 
stituting the  boundaries  of  the  popliteal  space  are  to  be  cleaned. 
The  space  is  formed,  above,  by  the  divergence  of  the  hamstring 
muscles  to  reach  their  respective  insertions;  below,  by  the  con- 

*  Mr.  Travera  sncceeded  in  arresting  hemorrhage  from  a  sloughing  ulcer  of  the 
glans  penis  by  pressing  the  pudic  artery  with  a  cork  against  the  npineof  the  ischium. 
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verging  heads  of  the  gasfrocnemjiis :  its  shape  is  therefore  thai 
of  a  lozenge.  It  extends,  above,  as  high  as  the  lower  third  of  tl 
femur,  and,  below,  as  far  as  the  upper  sixth  of  the  tihia.  Above,  i 
is  bounded  on  the  inner  side  by  the  semitendinosus,  seiuimeirH 
branohus,  gracilis,  and  sartorius;  on  the  outer  side,  by  the  biceps; 
below,  it  is  hounded  on  the  inner  side  by  the  internal  head  of  the 
gastrocnemius,  on  the  outer,  by  the  external  head  of  this  musclfrj 
and  the  plantarii^. 

The  space  is  occupied  by  a  quantity  of  fat,  which  permits  the 
easy  flexion  of  the  knee;  and  in  this  fat  are  found  the  popliteal 
vessels  and  nerves^  in  the  following  order: — nearest  to  the  surface 
are  the  nerves ;  the  artery  Ires  close  to  the  bone,  the  vein  being* 
superficial  to  the  artery  (fig.  125). 

ii,ixj.T  Along  the  outer  border  of  the  semimembranosus, 

IscHiATic  Nrbve.  and  covered  by  tlie  long  head  of  the  biceps,  is 
great  ischiatic  nerve,  which,  after  giving  off  braiiche.'^  to  the  three 
great  flexor  mut^clep,  divides,  alx>ut  the  lower  third  of  the  thigh 
(higher  or  lower  in  different  subjects),  into  two  targe  nerves — the 
peroneal  or  external  popliteal  and  the  internal  pi:tpl!teal. 

The  peroneal  nerve  runs  close  by  the  inner  side  of  the  tendon. 
of  the  biceps,*  and  subsequently  in  the  groove  l)etween  thisi 
muscle  and  the  outer  head  of  the  gastrocnemius,  towards  the  head 
of  the  fibula.  As  it  passes  round  the  joint  it  gives  off  two  nrft-{ 
cular  branches  to  the  knee,  which  accompany  the  articular 
arteries,  and  a  recurrent  articular  branch,  which  runs  witb  the 
recurrent  tibial  artery  to  the  front  of  the  knee.  It  supplies  aUo 
two  or  three  cutaneous  branches  to  the  posterior  and  outer  Bur 
faces  of  the  leg. 

The  comrmtnicans  permiet  (fig.  12o)  is  a  small  branch  giren 
off  afl  the  nerve  passes  over  the  gastrocnemius ;  it  joins  the  sbort 
saphenous  which  runs  down  tlie  back  of  the  calf,  and  behind  the 
outer  ankle,  to  supply  the  ouler  side  of  the  foot  and  little  toe. 

Below  the  head  of  the  fibula  we  have  already  traced  the  divi 


*  The  nnre  ii,  therefore,  \ery  liable  to  be  iiijar«d  io  the  oper>itJon  ofdiTiding  the 
oater  hamstring.  Id  the  diAgnim,  the  nerve  ie  not  near  enoogh  to  the  tuidoa,  their 
•Maectiooa  having  been  (Krer^L 
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sion  of  the  peroneal  into  the  anterior  tibial,  and  the  musculo- 
eutfiTieoiis  nerves  (p.  532). 

The  internfU  popliteal  verve  accompanies  the  popliteal  artery, 
and,  at  the  lower  border  of  the  popliteus,  is  continued  under  the 
name  of  the  posterior  tibial-     The  nerve  in  the  popliteal  space  lies 

Fio.  1  '  ' 
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superficial  to  and  rather  external  to  the  artery,  and  gives  off 
Tauscvdar  brau^'hes  which  supply  the  gastrocnemius,  the  plantaris, 
the  soleiis,  and  the  popliteus ;  three  articular  branches,  two  accom- 
panying the  articular  arteries,  the  third  piercing  the  back  of  the 
capgule ;  and  the  shoi't  i^aphenous,  which  descends  in  the  groove 
between  the  two  heads  of  the  gastrocnemius,  about  the  middle  of 
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the  leg,  is  joined  by  the  coinmunicans  peronei,  and  then,  running 
down  beliiud  the  outer  malleolus  in  company  with  the  short 
saphena  vein,  is  distributed  to  the  outer  eide  of  the  little  toe. 
The  remainder  of  the  nerve,  as  posterior  tibial,  supplies  all  the 
flexor  muscles  on  the  back  of  the  leg  and  the  sole  of  the  foot. 

PoPLiTBAL  By  clearing  out  all  the  fat,  we  observe  that  the 

Vksseui.  popliteal  vessels  enter  the  ham  through  an  aperture 

in  the  adductor  magiius,  and  descend  close  to  the  back  part  of  the 
femur,  and  the  back  of  the  knee-joint.  At  first  they  are  partially 
overlapped  (in  muscular  subjects )  by  the  semimembranosus;  indeed 
the  outer  border  of  this  muscle  is  a  good  guide  to  the  artery  in  the 
operation  of  tying  it.  The  popliteal  artery  lies  upon  the  triangular 
surface  at  the  back  of  the  lower  third  of  the  femur;  then,  upon  the 
ligamentum  posticum  Winslowii ;  and,  lastly^  upon  the  popliteus,  at 
the  lower  border  of  which  it  divides  into  the  anterior  and  posterior 
tibial.  Arising  at  right  angles  from  the  popliteal  artery  are  the  two 
superior  aHicidw  &rteTie8 ;  lower  down  are  two  inferior  articular 
arteries  ;  also  the  sural,  supplying  the  muscles  of  the  calf,  and  the 
azygos  artery  ;  close  to  the  vessel  is  the  articular  branch  of  the 
obturator  nerve  which  supplies  the  knee-joint. 

The  popliteal  vein  lies  superficial  to  the  artery,  and  rather  to 
its  outer  side.     It  receives  the  short  saphena  vein.     Its  coats  are 
remarkably  thick,  and  on  transverse  section  resemble  those  of 
artery  of  a  similar  size. 

Ltmphatic  Two  or  more  lymphatic  glands  are  situated  one 

Glaitm.  on  each  side  of  the  artery.    They  deserve  attention, 

because,  when  enlarged,  their  close  proximity  to  the  artery  may  com- 
municate a  pulsation  which  might  be  mistaken  for  an  aneurysm. 


DISSECTION   OF  THE  BACK  OF  THE  THIGH. 

The  incision  should  be  continued  along  the  remainder  of  the 
liack  of  the  thigh,  and  the  skin  reflected. 

CvTutwva  ^^*'  '*''*°  **  *-''^  hack  of  the  thigh  is  supplied  by 

NrarwAKi)  the  lesser  i^chiatic  werve,  which  runs  down  beneath 

▼»»«.  the  fascia,  as  low  as  the  upper  third  of  the  calf, 
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distributing  branches  on  either  side.  On  the  outer  side  are  seen 
a  few  cutaneous  branches  from  the  posterior  division  of  the  ea>- 
ternal  cutaneous  nerve. 

The  subcutaneous  veins  at  the  back  of  the  thigh  are  very  small : 
here  they  would  be  liable  to  pressure.  But  near  the  popliteal 
space  there  is  a  vein,  called  the  short  saphena.  It  comes  up  the 
back  of  the  calf,  and  joins  the  popliteal  vein  after  perforating  the 
strong  fascia  covering  the  space. 

MnacuLAB  Kespecting   this,    remark   that  its   fibres   run 

Fascia.  chiefly  in  a  transverse  direction,  that  it  becomes 

stronger  as  it  passes  over  the  popliteal  space,  and  that  here  it  is 
connected  with  the  tendons  on  either  side.  Bemove  it,  to  examine 
the  powerful  muscles  which  bend  the  1^,  called  the  hamstrings. 

HAKSTBiNa  There  are  three  of  these,  and  all  arise  by  strong 

Muscles.  tendons  from  the  tuber  ischii.     One,  the  biceps,  is 

inserted  into  the  head  of  the  fibula ;  the  other  two — namely, 
the  semitendinosus  and  semimembranosus— are  inserted  into  the 
tibia.  The  divergence  of  these  muscles  towards  their  respective 
insertions  occasions  the  space  termed  the  popliteal,  which  is  occu- 
pied by  soft  &t,  the  popliteal  vessels,  nerves,  and  lymphatic 
glands. 

g^  This  muscle  has  two  origins,  a  long  and  a  short. 

The  long  head  arises,  by  a  strong  tendon,  from 
the  back  part  of  the  tuber  ischii  in  common  with  the  semi- 
tendinosus ;  the  short  head,  by  fleshy  fibres,  from  the  outer  lip  of 
the  linea  aspera  of  the  femur.  This  origin  begins  at  the  linea 
aspera,  just  below  the  insertion  of  the  gluteus  maximus,  and  con- 
tinues nearly  down  to  the  external  condyle.  It  joins  the  long 
head  of  the  muscle,  and  both  terminate  on  a  common  tendon, 
which  is  inserted  into  the  head  of  the  fibula,  by  two  portions 
separated  by  the  external  lateral  ligament  of  the  knee-joint.  It 
also  gives  off  a  strong  expansion  to  the  fascia  of  the  leg.  The 
tendon  covers  part  of  the  external  lateral  ligament  of  the  knee- 
joint,  and  a  small  bursa  intervenes. 

The  biceps  is  not  only  a  flexor  of  the  leg,  but  rotates  the  leg, 
when  bent,  outwards.     It  is  the  muscle  which  in  chronic  disease 
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of  the  knee  dislocates  the  leg  outwards  and  Ivackwards,  and 
at  the  same  time  rotates  it  outwards.  Each  head  of  the  biceps  is 
supplied  by  the  great  ischiatic  nerve.  The  short  head  is  some- 
times supplied  by  the  peroneal, 

SioiiTra-  This  arises^  in  common  with  the  biceps,  from 

nnrosua.  the  back  part  of  the  tul)er  ischii.     The  fibres  ter- 

minate upon  a  long  roimd  tendon,  which  rests  upon  the  semi- 
memhranosuis,  and  is  inserted  into  the  inner  surface  of  the  tibia 
by  an  expanded  tendon,  below  the  tendon  of  the  gracilis,  and 
behind  that  of  the  sartorius.  Like  them,  it  plays  over  the 
internal  lateral  ligament  of  the  knee,  and  is  provided  with  a  bursa. 
Its  nerve  comes  from  the  great  ischiatic. 

The  semitendinoBus  sends  off  from  the  lower  border  of  its  tendon 
a  very  strong  fascia  to  cover  the  leg,  which  is  attached  along  the 
inner  edge  of  the  tibia.  The  middle  of  the  muscle  is  intersected 
by  an  oblique  tendinous  line. 

Srmivhm-  This  muscle  arises  from  the  tuber  ischii  above 

BiiANoera.  an(j  external  to  the  two  preceding,  by  means  of  a 

Btrong  flat  tendon,  which  extends  nearly  half-way  down  the  thigb. 
This  tendon  descends  obliquely  under  tlie  biceps  and  semi- 
tendinosus,  and  terminates  in  a  bulky  muscle,  which  lies  on  a 
deeper  plane,  and  more  internal,  than  the  others,  and  is  inserted 
by  a  thick  tendon  into  the  posterior  part  of  the  head  of  the  tibia. 
In  connection  with  the  insertion  of  this  tendon,  notice,  1 ,  that  it 
is  prolonged  tmder  the  internal  lateral  ligament  of  the  knee,  and 
that  a  bursa  intervenes  lietween  them  ;  2,  that  it  sends  a  strong 
prolongation  upwards  and  outwards  to  the  external  condyle  of  the 
femtir,  forming  the  principal  portion  of  the  llgamentwnx  posticum 
Winslaivil,  which  covers  the  back  of  the  knee-joint;  3,  that 
a  dense  fascia  proceeds  from  its  lower  border,  and  binds  down  the 
popliteus ;  4,  that  it  is  intimately  connected  with  the  semilunar 
cartilages  of  the  joint,  so  as  to  keep  them  in  place  during  its 
movements.     Its  nerve  comes  from  the  great  isthiatic 

A  lai^  bursa  is  almost  invariably  found  between  the  semi- 
membranosus and  the  inner  head  of  the  gastrocnemius,  where 
they  rub  one  against  the  other.     It  is  generally  from  one  and  a 
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half  to  two  inches  long.  The  chief  point  of  interest  concerning 
it  is,  that  it  occasionally  communicates  with  the  synovial  mem- 
brane of  the  knee-joint,  not  directly,  but 
through  the  medium  of  another  bursa 
beneath  the  inner  head  of  the  gastro- 
cnemius. From  an  examination  of  150 
bodies,  it  appears  that  this  communication 
exists  about  once  in  five  times ;  and  it 
need  scarcely  be  said  that  the  proportion 
is  large  enough  to  make  us  cautious  in 
interfering  with  this  bursa  when  it  be- 
comes enlarged.* 

AcTioK  OF  THB         Thesc  musclcs  produce 
Hamstbiko  two  different  effects,  ac- 

MuscLEs.  cording    as    their    fixed 

point  is  at  the  pelvis  or  the  knee.  With 
the  fixed  point  ^t  the  pelvis,  they  bend 
the  knee;  with  the  fixed  point  at  the 
knee,  they  take  a  very  important  part  in 
maintaining  the  body  erect.  For  instance, 
if,  when  standing,  the  body  be  bent  at  the 
hip  and  the  muscles  in  question  be  felt,  it 

will  be  found  that  they  are  in  strong  action,  to  prevent  the  trunk 
from  falling  forwards :  they,  too,  are  the  chief  agents  concerned  in 
bringing  the  body  back  again  to  the  erect  position.  In  doing  this, 
they  act  upon  a  lever  of  the  first  order,  as  shown  in  fig.  126 ;  the 
acetabulum  being  the  fulcrum  F,  the  trunk  w,  the  weight  to  be 
moved,  and  the  power  p,  at  the  tuber  ischii. 

To  put  the  action  of  the  muscles  of  the  thigh  on  the  pelvis  in 
the  clearest  point  of  view,  let  us  suppose  we  are  standing  upon  one 


*  Whfn  the  bursa  in  question  becomes  enlarged,  it  occasions  a  fluctoating  swelling 
of  greater  or  less  dimensions  on  the  inner  side  of  the  popliteal  space.  The  swelling 
bulges  oat,  and  becomes  tense  and  elastic  when  the  knee  is  extended,  and  vice  versd. 
As  to  its  shape,  it  is  generally  oblong ;  bnt  this  is  subject  to  variety,  for  we  know 
that  the  bnrsse,  when  enlarged,  are  apt  to  become  multilocular,  and  to  burrow  be- 
tween  the  musdes  where  there  ia  the  least  resistance. 

v  «  2 
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leg:  the  bones  of  the  lower  extremity  represent  a  pillar  whicli 
supports  the  weight  of  the  tnmk  on  a  hall-and-aocket  joint ;  the 
weight  18  nicely  balanced  on  all  sides,  and  prevented  from  falling 
by  four  groups  of  muscles.  In  front,  are  the  rectus  and  sartorius  ; 
on  tlie  inner  side,  the  adductors ;  on  the  outer  side,  the  gluteus 
mediud  and  minimus ;  behind,  the  hamstrings  and  gluteus 
mux  i  in  us. 

The  seraimerabranosus  can  also  rotate  the  knee  inwards,  thus 
assisting  the  popliteus. 

The  hamstring  muscles  are  supplied  with  blood  by  the  perfo- 
rating branches  of  the  profimda,  which  come  through  the  tendon 
of  the  adductor  magnus  close  to  the  femur.  Their  nerves  are 
derived  from  the  great  ischiatic. 

IscHiATic  This  nerve  descends   from  the  gluteal    region^^ 

Nkuvk.  upon    the    adductor    magnus,    and,   after    bein^^H 

cri»9.sed  by  the  long  head  of  the  biceps,  runs  along  the  outer  border 
of  the  semimembranosus  down  the  popliteal  space.  The  further 
course  of  this  nerve  has  already  been  described  (p.  542). 

Deferring  the  course,  relations,  and  branches  of  the  popliteal 
artery  till  this  vessel  is  exposed  tlirougbout  i(s  whole  course,  pass 
on  now  to  the  dissection  of  the  calf. 

Continue  the  incision  down  the  centre  of  the  calf  to  the  he«l, 
and  reflect  the  skin, 

Shobt  OB  ^^^  large  vein  seen  in  the  middle  of  the  bad 

roariKioa  Sa-         of  the  leg  is  called  the  shoii  or  j)08terior  saphena 
PMKfA  Vkht.  It  commences  on  the  outer  side  of  the  foot,  ascencts 

behind  the  outer  ankle,  where  it  has  a  communication  with  the 
deep  veins,  and  then  runs  up  the  calf  between  the  two  bellies  of 
the  gastrocnemius,  receiving  numerous  veins  in  its  course.  It 
eventually  passes  through  the  muscular  fascia,  and  joins  the 
popliteal  vein. 

The  chief  cutaneous  nerve  of  the  calf  is  the  short  or  posterior 
saphenous  nerve  ;  some  branches,  however,  from  the  long  saphenous 
and  lesser  ischiatic  nerves  are  to  l>e  traced,  ramifying  in  the  sub- 
cutaneoiiS  tissue  of  the  inner  and  upper  part  of  the  leg. 
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Shobtob  ^^®  short  saphenous  nerve*  is  derived  from 

PostbriobSa-  the  popliteal  (fig.  125),  and  passes  dovrn  between 
PHKNocs  Nbbtb.  the  two  heads  of  the  gastrocnemius  to  the  middle 
of  the  calf,  where  it  pierees  the  fascia.  Here  it  is  joined  by  a 
branch  from  the  peroneal  n&rve  {communicane  peronei);  it  then 
descends  with  the  short  saphena  vein,  and  is  finally  distributed  to 
the  outer  side  of  the  foot  and  the  little  toe. 

To  expose  the  muscles  of  the  calf,  reflect  the  muscular  fascia 
by  incisions  corresponding  to  those  made  through  the  skin. 

Muscles  of  The  great  flexor  muscle  of  the  foot  consists  of 

THB  Cau.  two  portions :  the  superficial  one,  called  the  gas- 

trocnemius, arises  from  the  lower  end  of  the  femur;  the  deep 
one,  called  the  soleus,  arises  from  the  tibia  and  fibula.  The 
force  of  both  is  concentrated  on  one  thick  tendon,  called  the 
tendo  Achillis,  which  is  inserted  into  the  os  calcis. 

Oastbo-  This  mtiscle  arises  by  two  strong    tendinous 

c»Biiiu8.  heads,  one  from  the  upper  and  back  part  of  each 

condyle  of  the  femiir  (fig.  125).  The  inner  head  is  the  larger  and 
longer.  The  two  parts  of  the  muscle  descend,  distinct  from  each 
other,  and  form  the  two  bellies  of  the  calf,  of  which  the  inner  is 
lather  the  lower.  Both  termvnat«y  rather  below  the  middle  of  the 
leg,  on  the  broad  commencement  of  the  tendo  Achillis. 

The  gastrocnemius  should  be  divided  transversely  near  its 
insertion,  and  reflected  upwards  from  the  subjacent  soleus,  as  high 
as  its  origin.  By  this  proceeding  you  observe  that  the  contiguous 
surfaces  of  the  muscles  are  covered  by  a  glistening  tendon,  which 
receives  the  insertion  of  their  fibres,  and  transmits  their  collected 
force  to  the  tendo  Achillis. 

Observe  also  the  large  sural  vessels  and  nerves  (branches  of  the 
popliteal)  which  enter  the  mesial  aspect  of  each  head  of  the  muscle. 
To  facilitate  the  play  of  the  inner  tendon  over  the  condyle,  there 
is  a  bursa,  which  generally  communicates  with  the  knee-joint ;  and 
in  the  substance  of  the  outer  tendon  is  conmionly  found  a  small 

*  This  nerve  is  sometimes  called  the  oommumieant  popUtei,  and  does  not  take  the 
name  of  short  saphenous  till  its  junction  mth  the  oommnnieant  peronei.    (P.  642.) 
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Plantaru. 


Souros. 


piece  of  libro-cartilage.     Lastly,  between  tbe  gastrocneimus 
soleiis  ie  the  tendon  of  tbe  plantaris. 

Tbia  small  muscle  *  arises  from  the  rough  lini 
just  above  the  outer  condyle  of  the  femur  a» 
from  the  posterior  ligament  of  the  knee-joint.  It  descends  clo: 
to  the  inner  side  of  the  outer  head  of  the  gastrocnemius,  and 
terminatea,  a  little  below  the  knee,  iu  a  long  tendon,  which  can  1 
traced  down  the  inner  border  of  tbe  tendo  Acbillis  to  the  cal 
neum.     Its  nerve  comes  from  the  internal  popliteal. 

This  muscle  arises  from  the  head  and  uppei 
third  of  the  posterior  surface  of  the  fibula,  fronii 
the  oblique  ridge  on  the  back  of  the  tib]a,t  from  about  the  middle 
third  of  the  inner  border  of  this  bone,  and  from  an  aponeuroti 
arch  thrown  over  tbe  posterior  tibial  vessels.  The  muscular  fibr 
bulge  out  beyond  the  gastrocnemius,  and  terminate  on  a  br 
tendon,  which,  gradually  contracting,  forms  a  constituent  part  of  the 
tendo  Acbillis.  The  muscle  lies  upon  the  flexor  longus  digitorum, 
the  tibialis  posticus,  the  tlexor  longus  pollicis,  and  the  posterior 
tibial  vessels  and  nerve.  The  soleus  is  supplied  with  blood  by  sever; 
branches  from  tbe  posterior  tibial ;  also  by  a  large  branch  fro: 
the  peroneal.  Its  nerve  comes  from  the  internal  popliteal  am 
enters  the  top  of  the  muscle.  This  is  an  important  muscle  in  a 
surgical  point  of  view,  for  two  reasons — 1,  by  reflecting  its  tibia! 
origin,  we  can  reach  the  posterior  tibial  artery  ;  2,  by  reflectiii| 
its  fibular  origin  we  can  reach  the  peroneal. 

The  tendo  AchUlis  begins  alwut  the  middle  of  the  leg,  and 
at  ftrst  of  considerable  breadth,  but  it  gradually  contracts   and 
l>€come9  thicker  as  it  descends.     The  narrowest  part  of  it  is  abou 
one  inch  and  a  Imlf  above  the  heel ;  here,  therefore,  it  can  be  mosi 
conveniently  and  safely  divided  for  the  relief  of  club-foot.     The 

*  Thii  ifl  the  rcprfBentatiro  of  the  palniaris  It.ngus  of  the  foroAnn.     In  nan  it 
lost  on  the  cftlcanenm,  bnt  in  monkeys,  wlio  hftve  prehensile  feet,  it  is  the  prof 
tenior  muscle  of  the  plantar  fuscio.    It  is  remnrbibly  strong  in  bears  sod  plantigndaj 
mamma  In. 

t  The  tibial  nod  fibQlMT  origins  of  the  toleus  constitute  what  some  aoatomista 
descrilw  as  the  two  heads  of  the  muccle.  Betvoen  them  descend  tbe  popliteal  raMoU, 
protected  by  a  tendinous  orcb. 
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is  no  risk  of  injuring  the  deeperHseated  parts,  because  they  are 
separated  from  the  tendon  by 'a  quantity  of  &t.  Its  insertion 
is  into  the  under  and  back  part  of  the  tuberosity  of  the  os  calcis. 
The  tendon  previously  expands  a  little  :  between  it  and  the  bone 
is  a  bursa  of  considerable  size. 

The  action  of  the  gastrocnemius  and  soleus  is  to  raise  the  body 
on  the  toes.  Since  the  gastrocnemius  passes  over  two  joints,  it 
has  the  power  (like  the  rectus)  of  extending  the  one  while  it  bends 
the  other,  and  it  is,  therefore,  admirably  adapted  to  the  purpose  of 
walking.  For  instance,  by  first  extending  the  foot  it  raises  the 
body,  and  then,  by  bending  the  knee,  it  transmits  the  weight  from 
one  leg  to  the  other.  Supposing  the  fixed  point  to  be  at  the  heel, 
the  gastrocnemius  is  also  concerned  in  keeping  the  body  erect,  for 
it  keeps  the  tibia  and  fibula  perpendicular  on  the  foot,  and  thus 
counteracts  the  tendency  of  the  body  to  fall  forwards. 

The  tendo  Achillis,  in  pointing  the  toes,  acts  upon  a  lever  of 
the  Jirat  order.     The  fulcrum  is  at  p^^  J27. 

the  ankle-joint,  r  (fig.  127);  the  re- 
sistance, w,  at  the  toes ;  the  power  at 
the  heel,  F.  All  the  conditions  are 
those  of  a  lever  of  the  first  order. 
The  power  and  the  weight  act  in  the 
same  direction  on  opposite  sides  of 
the  fulcrum.  In  raising  the  body  on 
tiptoe,  the  tendo  Achillis  acts  on  a  _2[^ 

lever  of  the  second  order ;  the  fulcrum 
being  then  at  the  ball  of  the  great  toe,  and  the  weight  of  the  body 
at  the  ankle. 

CouBSB  Am)  After  passing  through  the  opening  in  the  tendon 

Rei^tion-8  ofthk  of  the  adductor  magnus,  the  femoral  artery  takes 
PopLiTKAL  the  name  of  popliteal.    It  descends  nearly  per- 

Abtebt.  pendicularly  behind  the  knee-joint,  between  the 

origins  of  the  gastrocnemius,  as  far  as  the  lower  border  of  the 
popliteus,  where  it  divides  into  the  anterior  and  posterior  tibial. 
In  its  descent  it  lies,  first,  upon  the  lower  part  of  the  femur,  and 
here  it  is  slightly  overlapped  by  the  semimembranosus ;  next,  it 
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lies  upon  the  posterior  lif^-ament  of  the  knee-joint,  and,  lastl 
upon  the  popliteus.  At  its  lower  part  the  artery  is  covered  by  the 
gastrocnemiufi  and  is  crossed  by  the  plantaris.  The  vein  closely 
accompaDie8  the  artery,  and  is  situated  superficially  with  regard  to 
it»  and  rather  to  its  outer  side  in  the  first  part  of  its  course.  The 
internal  popliteal  nerve  runs  also  in  a  similiir  direction  with  the 
vein,  but  is  still  more  superficial  and  to  the  outer  side  (fig.  125). 
The  vessels  and  the  nerve  are  surrounded  by  fat,  and  one  or  two 
lymphatic  glands  are  generally  found  in  the  immediate  neighbour- 
hood of  the  artery,  just  al>ove  the  joint. 

The  branches  of  the  popliteal  artery  are  the  articular  and  the 
sural. 

Tliere  are  five  artiatlar  }>ranchfs  for  the  supply  of  the  knee-joint  and 
the  articular  ends  of  the  bone  :  the  two  sitptriur — fxlfrnal  and  internal — 
run,  one  above  each  condyle,  close  to  the  bonej  the  two  inferior — extei^ 
neU  and  internal — run  below  the  joint. 

1.  The  superior  external  articular  ai'terv  runs  above  the  external 
condyle,  jjasses  beneath  llie  bic-epw,  and  through  the  intermuscular 
HcptuiQ  :  it  then  divides  into  u  8ii{)erficial  and  a  deep  branch ;  the  super- 
ficial supplies  the  vastus  extemus,  and  then  forms  ]>Rrt  of  the  patellar 
arterial  plexua ;  the  deep  branch  keeps  close  to  the  femur  and  supplies 
the  joint. 

2.  The  ftupifior  interiud  articular  ai'tery  runs  above  the  internal 
condyle,  under  the  tendon  of  the  adductor  magnus  and  vastus  intemiu), 
and  divides  into  two  liraudies,  a  Buperficial  and  a  deejt,  which  take  a 
oorretqKinding  couise  to  those  on  the  outer  side. 

3.  The  inferior  fxternal  articular  artery  runs  under  the  gastrocxie- 
miufl,  over  the  pophteus,  then,  paaaing  beneath  the  external  lateral 
ligament  and  the  tendon  of  the  biceps,  it  reaches  the  patella,  where  it 
breaks  np  into  branches  anastomosing  with  the  other  articular  arterica. 

4.  The  inferior  internal  articular  aj-tery  runs  between  the  tuberosity 
of  the  tibia  and  the  internal  lateral  ligament,  and  supplies  the  inner  and 
anterior  {tart  of  the  joint. 

6.  The  azygoa  artery  is  given  off  from  the  deep  aspect  of  the 
popliteal,  pierces  the  ligamentnm  posticum  Winslowii,  to  supply  the 
cracial  ligaments  and  the  synovial  membrane. 

The  several  articular  arteries  form  over  the  front  and  sides  of  the  joint 
*  network  of  vessels  which  anastomose,  superiorly,  with  the  descending 
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branch  of  the  external  circumflex  and  the  anastomotica  magna ;  inferiorly, 
with  the  anterior  tibial  recurrent ;  and  also  among  themselveo.  It  ia 
mainly  through  these  channels  that  the  collateral  circulation  is  established 
in  the  leg  after  ligature  of  the  superficial  femoral. 

The  sural  arteries  pix)ceed  one  to  each  head  of  the  gastrocnemius, 
and  are  proportionate  in  size  to  the  muscle ;  one  or  two  branches  are 
distributed  to  the  soleus.  These  arteries  are  accompanied  by  branches 
of  the  internal  popliteal  nerre  for  the  supply  of  the  muscle. 

Small  superior  muscuiar  branches  supply  the  vasti  and  hamstring 
muscles,  and  inosculate  with  the  perforating  and  articular  arteries. 

PopuTRAL  This  vein  is  formed  by  the  junction   of  the 

Vku».  vense  comites  of  the  anterior  and  posterior  tibial 

arteries,  and  is  situated  superficial  to  the  artery.  It  crosses  ob- 
liquely from  the  inner  to  the  outer  side  of  the  artery,  and  is  con- 
tinued upwards  as  the  fanoral.  It  receives  in  the  popliteal  space 
the  short  saphena,  the  articular,  and  sural  veins. 

The  insertion  of  the  tendon  of  the  semimembranosus  into  the 
bead  of  the  tibia,  and  its  several  connections,  described  (p.  546), 
should  now  be  fully  examined. 

p  FLirms  '^hii  muscle  arises  within  the  capsule  of  the 

knee-joint,  from  a  depression  on  the  outside  of  the 
external  condyle  by  a  thick  tendon,  which  runs  beneath  the  ex- 
ternal lateral  ligament.  The  muscular  fibres  gradually  spread  out, 
and  are  insert^  into  the  triangular  surface  of  the  tibia  above  the 
soleal  ridge  on  the  bone.  It  is  supplied  by  a  branch  of  the  popliteal 
nerve  which  enters  its  deep  surface.  Its  action  is  to  flex  the  leg, 
and  then  to  rotate  the  tibia  inwards.  The  tendon  plays  over  the 
articulation  between  the  tibia  and  fibula ;  and  a  bursa  intervenes, 
which  generally  communicates  by  a  wide  opening  with  the  knee- 
joint.  The  tendinous  origin  is  in  contact  with  the  external  semi- 
lunar cartilage. 

Reflect  the  soleus  from  its  origin,  and  remove  it  from  the  deep- 
seated  muscles,  observing  at  the  same  time  the  numerous  arteries 
which  enter  its  under  sur&ce.  This  done,  notice  the  fascia  which 
binds  down  the  deep  muscles.  It  is  attached  to  the  margin  of  the 
bones  on  either  side,  increases  in  strength  towards  the  ankle,  and 


554 


DEEP  MUSCLES  AT  THE  BACK  OP  THE  LEO. 


forms  a  posterior  annular  ligament  which  confines  the  tendoni! 
and  the  vesaels  and  nerves  in  their  passage  into  the  sole  of  the  foot. 

Dekp  Mdsclm  There  are  three  : — the  flexor  longiis  digitorum 

ox  TH*  Back  of  on  the  tibial  side ;  tlie  flexor  longus  pollicia  on 
THK  Lbo.  ^jg  fibular  ;  the  tibialis  posticus  upon  the  inter- 

osseous membrane,  between  and  beneath  them  both. 

Pijotog  This  arises  from  .the  posterior  surface  of  the 

Losava  Diot-  tibia,  Commencing  below  the  popliteus,  and  ex- 

ToBUjf.  tending  to  within  four  inches  of  the  lower  end  of 

the  bone,  also  from  the  fascia  over  the  tibialis  posticus.  The  fibres 
terminate  on  a  tenrlon  which  runs  through  a  groove  behind  the 
inner  ankle,  and,  entering  the  sole,  divides  into  foiur  tendons,  which 
are  inserted  into  the  ungual  phalanges  of  the  four  outer  toes.  It 
is  supplied  by  the  posterior  tibial  nerve. 

Flkxob  This  powerful  muscle  arises  from  the  lower  two- 

Losucs  Poixicis.  thirds  of  the  posterior  surface  of  the  fibula,  from 
the  septum  between  it  and  the  perouei,  and  from  the  aponeurosis 
over  the  tibialis  posticus.  The  fibres  terminate  on  a  tendon  which 
runs  through  a  groove  on  the  back  of  the  astragalus ;  thence  it 
passes  under  the  sustentaculum  tali,  and  is  inserted  into  the 
ungual  phalanx  of  the  great  toe.  The  chief  action  of  this  muscle 
is  to  raise  the  body  on  the  tip  of  the  great  toe.  It  is  essential 
to  the  propulsion  of  the  body  in  walking.  It  is  supplied  by  the 
posterior  tibial  nerve. 

TraiAus  This  is  so  concealed  between  the  two  preceding 

Posticus.  muscles  that  it  cannot  be  properly  examined  with- 

out reflecting  them.  It  arises  from  the  interosseous  membrane, 
from  the  opposite  surfaces  of  the  tibia  and  fibula  for  about  their 
middle  three-fifths,  and  from  the  aponeurosis  <iovering  it.  In  the 
lower  part  of  the  leg  it  passes  l>etween  the  tibia  and  the  flexor 
longus  digitorum.  Its  muscular  fibres  terminate  on  a  tendon 
which  comes  into  view  a  short  distance  alx)ve  the  inner  ankle,  and, 
running  through  the  same  groove  with  the  tendon  of  the  flexor 
longus  digitorum,  enters  the  sole,  and  is  inserted  into  the  scaphoid 
and  internal  cuneiform  bones,  and  by  fibrous  prolongations  into 
most  of  the  tarsal  and  metatarsal  bones.     Its  action  is  to  bead 
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and  turn  the  foot  inwards.  It  is  supplied  by  the  posterior  tibial 
nerve.  The  precise  situation  of  the  tendon  of  the  tibialis  posticus 
is  interesting,  surgically,  because  the  tendon  has  to  be  divided 
for  the  relief  of  talipes  varus.  It  lies  close  to,  and  parallel  with, 
the  inner  edge  of  the  tibia,  so  that  this  is  the  guide  to  it.  It 
is  necessary  to  relax  the  tendon,  while  the  knife  is  introduced 
between  the  tendon  and  the  bone.  Its  synovial  eheath  commences 
about  1^  inches  above  the  end  of  the  internal  malleolus,  and  is 
consequently  opened  in  the  operation. 

Attention  should  now  be  directed  to  the  internal  or  posterior 
annular  ligament,  which  binds  down  the  tendons  behind  the 
inner  ankle. 

It  is  attached  to  the  internal  malleolus  and  the  inner  border  of 
the  OS  calcis.  It  is  continuous  above  with  the  deep  fascia,  below 
with  the  plantar  fascia.  Beneath  it  pass  the  tendons  of  the  deep- 
seated  muscles  of  the  leg  into  the  sole  of  the  foot.  The  relative 
positions  of  the  structures  passing  under  this  ligament,  proceeding 
from  within  outwards,  are—  the  tendons  of  the  tibialis  posticus, 
and  the  flexor  longus  digitorum ;  the  posterior  tibial  artery  ac- 
companied by  its  venae  comites ;  the  posterior  tibial  nerve  ;  and, 
lastly,  the  tendon  of  the  flexor  longus  pollicis. 

CouBSB  AXD  -^^^  artery  is  one  of  the  branches  into  which 

Sblatioks  of  the  popliteal  divides  at  the  lower  border  of  the 

THB  PosTEEioB  popHtcus.  It  desccuds  over  the  deep  muscles  at 
Tibial  Abtebt.       ^j^^  ^^^j^  ^j  ^j^^  j^^  ^  ^^^  interval  between  the 

internal  malleolus  and  the  os  calcis,  and,  entering  the  sole,  divides 
beneath  the  abductor  pollicis  into  the  external  and  internal  plantar 
arteries.  It  lies,  first,  for  a  short  distance,  upon  the  tibialis 
posticus,  then,  on  the  flexor  longrus  digitorum ;  but  behind  the 
ankle  it  is  in  contact  with  the  tibia,  so  that  here  it  can  be  felt 
beating,  and  effectually  comjMressed.  In  the  upper  part  of  its 
course,  it  runs  nearly  midway  between  the  bones,  and  is  covered 
by  the  gastrocnemius  and  soleus :  to  tie  it,  therefore,  in  this 
situation,  is  difficult.  But  in  the  lower  part  of  its  course, 
it  gradually  approaches  the  inner  border  of  the  tibia,  from 
which,  genei-ally  speaking,  it  is  not  more  than  ^  or  |  of  an  inch 
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(Jiiitant.  Here^  being  comparatively  superficial,  it  may  easily  be 
lied.  Immediately  behind  the  internal  malleolus,  it  lies  between 
the  tendons  of  the  flexor  longus  digitorum  on  the  inner  side,  and 
the  flexor  longus  poHicig  on  the  outer.  It  ha.<  two  venae  comites, 
which  communicate  at  intervals.  The  posterior  tibial  nerve  which 
accompanies  the  artery  is  at  first  on  its  inner  side,  then  croesM 
over  it,  and  for  the  greater  i>art  of  its  course  lies  external  to  the 
artery.     Its  branches  are  as  follows  : — 

a.  Numerous  imucxiktr  bracches  to  the  soleus  and  the  deep  moBcles. 

b.  The  jteroneal  is  a  branch  of  considerable  Bize ;  often  as  large  as 
the  jxjfiterior  tibial.  Ainsing  aliout  an  inch  below  the  division  of  the 
jwpliteal,  it  rlesceutls  close  to  the  inner  side  of  the  fibula,  and  then  over 
the  articulation  between  the  tibia  and  fibula  to  the  outer  part  of  the  06 
calcis,  where  it  inc-iculiites  with  the  malleoliu*  and  plautar  ai-teries.  All 
down  the  leg  it  ia  embedded  among  the  muaclea :  being  covered,  first, 
by  the  soleus,  afterwards  by  the  flexor  longus  pollicis.  To  both  these 
mustiles,  to  the  latt^-r  eK^it-cially,  it  scuds  numei"oiis  branches,  and  just 
above  the  ankle  it  gives  off  a  constant  one — the  inUerior  pero-nenl — which 
pafises  thi'ough  the  interosseous  membrnne  to  the  under  asjtect  of  the 
peronens  tertius,  then  runs  in  fi-ont  of  the  tibio-fibnlar  articulation, 
and  inoficuliites  with  the  other  malleolar  and  tai-sal  arteiies.  The 
peroneal  supplicB  the  nutrknt  arteiy  of  the  fibula,  and,  about  an  inch 
above  the  os  calcis,  sends  off  a  trav^verae  communicating  branch,  which 
incmcul&tes  with  the  posterior  tibial  artery  under  the  tendon  of  the  flexor 
loDgns  pollicis. 

c.  The  nuirient  artery  of  the  tibia. 


PuSTSIUOR 
TlDLiLKHKYBL 


This  is  the  continuation  of  the  poplite-al.  It 
descends  close  to  its  corresponding  artery,  and, 
behind  the  inner  ankle,  divides  into  the  external  and  internal 
plantar  nerves.  In  the  first  part  of  its  course  the  nerve  lies  super- 
ficial to  the  artery,  and  rather  to  its  inner  side  ;  but  lower  down 
the  nerve  orosses  the  artery,  and  passes  to  its  outer  side.  It  sup- 
plies branches  to  the  three  deep-seated  muscles,  and  a  cutaneous 
branch — calcaneo-plantar — to  the  sole  of  the  foot, 
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-  Make  a  perpendicular  incision  down  the  middle 

DissacnoK.  .,  ,i        <•  ,,         ,.  i-r. 

of  the  sole,  and  reflect  the  skin.     Notice  the 

peculiar  structure  of  the  subcutaneous  tissue.    It  is  composed  of 

globular  masses  of  fat,  separated  by  strong  fibrous  septa,  and  forms 

elastic  pads,  especially  marked  at  the  heel,  and  at  the  ball  of  the 

great  and  the  little  toes ;  these  being  the  points  which  form  the 

tripod  supporting  the  arch  of  the  foot. 

In  removing  the  subcutaneous  tissue  from  the  ball  of  the  great 

and  the  little  toes,  we  often  meet  with  bursse,  simple  or  multilocular. 

They  are  generally  placed  between  the  skin  and  the  sesamoid  bones, 

and  have  remarkably  thick  walls.     Frequently  an  artery  and  nerve 

can  be  traced  running  directly  through  one  of  these  sacs,  which 

explains  the  acute  pain  produced  by  their  inflammation. 

CuTANBocs  The  skin  of  the  heel  is  supplied  by  the  caleaneo- 

Nrbvm.  plantar  branch  of  the  posterior  tibial  nerve  ;  the 

remainder  of  the  sole  by  small  branches  of  the  plantar  nerves 
which  come  through  the  fascia,  as  in  the  palm  of  the  hand. 

PiANTAB  This  is  a  remarkably  dense  white  and  glistening 

Fascia.  fascia.     It  extends  from  the  under  and  back  part 

of  the  OS  calcis  to  the  distal  extremities  of  the  metatarsal  bones. 
It  is  divided  into  a  strong  central  and  two  lateral  less  dense  por- 
tions ;  from  which  prolongations  pass  deeply  inwards,  separating 
the  lateral  from  the  central  muscles.  The  middle  porHanf  cover- 
ing the  flexor  brevis  digitorum,  is  narrow  behind,  and,  as  it  passes 
forwards  towards  the  toes,  is  spread  out,  and  strengthened  by  trans- 
verse fibrous  bands.  The  inner  portion  is  comparatively  thin,  and 
surrounds  the  abductor  poUicis,  becoming  continuous  posteriorly 
with  the  internal  annular  ligament.  The  outer  portion  is  thicker 
than  the  inner,  especially  as  it  passes  forwards  to  be  attached  to 
the  proximal  end  of  the  fifth  metatarsal  bone.  It  covers  the 
abductor  minimi  digiti. 

Near  the  distal  ends  of  the  metatarsal  bones,  the  central  part 
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divides  into  five  portions;  each  of  these  suhdiWdes  into  two  slips, 
wliich  embrace  the  corresponding  flexor  tendons,  and  are  attached 
to  the  metatarsal  l>ones  and  their  connecting  ligamt-nts.  Between 
the  primary  divisions  of  the  fascia — that  is,  in  a  line  between  the 
toes — are  seen  the  digital  vessels  and  ner\'es.  This  arrangement  ia 
in  all  respects  like  that  in  the  palm. 

In  the  interdigital  folds  of  the  skin,  there  are  also  ligamentous 
fibres,  which  rtm  from  one  side  of  the  fx)t  to  the  other,  and  answer 
the  same  purpose  as  those  in  the  hand  (p,  298). 

The  plantar  fascia  must  be  partially  removed  to  examine  the 
muscles.  Towards  the  os  calcis  its  removal  is  not  accomplished 
without  some  difficulty,  since  the  muscles  arise  from  it. 

SrrpsunciAi.  After  the  removal  of  the  fascia  three  muscles 

M08C1.1B.  are  exposed.     All  arise  from  the  os  calcis  and  the 

fascia,  and  proceed  forwards  to  the  toes.*  The  central  one  is  the 
flexor  brevis  digitorum,  the  two  lateral  are  the  abductor  pollicis, 
and  the  aUluctor  minimi  digit i. 

ABnrcroR  This  muscle  arises  from  the  inner  and  back  part 

Pollicis.  of  the  08  calclB,  from  the  plantar  fascia,  and  from 

the  internal  annular  ligament.  Its  origin  arches  over  the  plantar 
vepgcls  and  nerves  in  their  passage  to  the  sole.  The  fibres  n»n 
along  the  inner  side  of  the  sole,  and  terminate  on  a  tendon  which 
is  inserted  into  the  inner  side  of  the  base  of  the  first  phalanx  of 
the  great  toe,  through  the  medium  of  the  internal  sesamoid  bone. 
It«  nerve  comes  from  the  internal  plantar. 

Abdcctob  This  muscle  has  a  very  strong  origin  from  the 

Mcnxt  DiGiTi.  under  surface  of  the  os  calcis,  from  its  external 
tubercle,  from  the  plantar  fascia,  and  from  the  external  inter- 
muscular septum.  Some  of  its  fibres  terminate  on  a  tendon 
which  is  inserted  into  the  proximal  end  of  the  metatarsal  bone  of 
the  little  toe;  but  the  greater  part  runs  on  to  a  tendon  which  is 
iiiserted  into  the  outer  side  of  the  first  phalanx  of  the  little  toe. 
It  is  supplied  by  the  external  plantar  nerve. 


•  They  *r«  iepxrated  from  each  other  by  strong  perpndiculRT  pairtitioiia— btar- 
Buacalar  septa — which  past  in  from  the  plantar  fascia. 
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,  FutxoR  Bhkvis         Tliis  muscle  arises  from  the  under  gurface  of 
IhoiTOHrii.  the  OS  calois,  betweeu  the  two  preceding,  from  the 

plantar  ftiseia  and  the  intermuscular  sopta.  It  passes  forwards 
and  divides  into  four  tendons,  which  run  superficial  to  those  of 
the  long  flexor.  Cut  open  the  sheath  which  contains  them  ;  follow 
them  on  to  the  toes,  to  see  that  each  hifiu'cates  over  the  Erst 
phalanx,  to  allow  the  long  tendon  to  pass  through ;  then  the  two 
f^lips,  reuniting,  are  inserted  into  the  sides  of  the  second  phalanx. 

Fi<i.   128. 


1.  Ahdactor     lul- 
niini  dtgitl. 

}.  Flexor  •oooao- 
riiu.  - 

S.  ANliicttir  p^illid* 

4.  £xt«rniU  plnnUr 
utrrx     uid 

t.  Tt-ndon  of  fli-xor 
lungus  pollii-iH, 

(.  Internal  (ilkiitor 
unrrj     ftnd 

7.  TifXOT     longnt 
dlgitoram. 


B.  Flexor     bnrv 
raloimi  di^ti. 

9.  I.ainbii'.aln. 

10.  Internul    i>laa- 
l»r  nerre. 

11.  T.-n'lons  of  th(l 

flifTor  tiroTin 
riljritomm  lii- 
furciUnit.  t  r 
the  pnmire  of 
the  tetidotu  of 
the  ifjcar  lon- 
giu  digltorttm. 


10. 

il- 


TBSnU,   AlTD   KKkXSS  OF  THB   SOUS  OF  THE   KIOBT   FaOT,    AFTER 
RKFLSCTION   OF  TUB  FLXXOB   BBETU   DIQITOKUM. 

Tlie  same  arrangement  prevails  in  the  fingers.     It  is  supplied  by 
the  internal  plantar  nerve. 

The  three  superficial  muscles  should  now  be  reflected,  by  saw- 
ing off  about  half  an  inch  of  the  os  calcis,  and  then  turning  it 
downwards  with  the  muscles  attached  to  it.  This  done,  we  bring 
into  view  the  plantar  vessek  and  nerves,  the  second  layer  of 
muscles — i.e.  the  long  flexor  tendon  of  the  great  toe,  that  of  the 
other  toes,  and  the  flexor  accessorius. 
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TkMBOX  ok  TTIH 

Flbxoii  Lcixous 

DiOITOErM. 

McscTui-ira  Ac- 
cxasoBiua. 


Tracing  this  tendon  into  tLe  sole,  you  find  that 
an  accessory  muscle  is  attached  to  it.  Tlie  jieror 
accesaorius  arises  by  muscular  fibres  from  the 
inner  fiide  of  the  os  calcis,  and  by  tendinous  fibres 
from  the  outer  side  in  front  of  the  external  tuber- 
cle. Its  fibres  run  straight  forwards,  and  are  inaerted  into  the 
fibular  side  of  the  upper  surface  of  the  tendon,  so  that  their  action 
is  not  only  to  assist  in  bending  the  toes,  but  to  make  the  common 
tendon  pidl  in  a  straight  line  towards  the  heel ;  which  from  its 
oblique  direction,  it  could  not  do  without  the  accessory  muscle. 
The  common  tendon  then  divides  into  four,  one  for  each  of  the  four 
outer  toes.  These  run  in  the  same  sheath  with  the  short  tendons, 
and,  after  passing  through  their  divisions,  are  inserted  into  the  bases 
of  the  ungual  phalanges.  Respecting  the  manner  in  which  the  ten- 
dons are  confined  by  fibrous  sheaths,  and  lubricated  by  a  synovial  lin- 
ing, what  was  said  of  the  fingers  (p.  30-4)  applies  equally  to  the  toes. 
The  flexor  accessorius  is  supplied  by  tlie  external  plantar  nerve. 

These  four  little  muscles  are  placed  between 
the  long  flexor  tendons.  Each,  excepting  the  most 
internal,  arises  from  Ihe  adjacent  sides  of  two  tendons,  proceeds 
forwards,  and  then,  sinking  between  the  toes,  terminates  ia  an 
aponeurosis  which  passes  round  the  inner  side  of  the  four  outer 
toes,  and  joins  the  extensor  tendon  on  the  dorsum  of  the  first 
phalanges  of  the  toes.  Concerning  their  use,  refer  to  p.  306.  The 
two  outer  lumbricales  are  supplied  by  the  external  plantar  nerve, 
the  two  inner  by  the  internal. 

Now  trace  the  long  flexor  tendon  of  the  great  toe.  From  the 
groove  in  the  astragalus  it  runs  along  the  groove  in  the  lesser 
tuberosity  of  the  os  calci?,  above,  that  is  nearer  to  the  bones  than 
the  tendon  of  the  flexor  longus  digitorum,  and  then  straight  to 
the  base  of  the  last  phalanx.  It  crosses  the  long  flexor  tendon  of 
the  toes,  and  the  two  tendons  are  connected  by  an  oblique  slip  ; 
so  that  we  cannot  bend  the  other  toes  without  the  great  toe. 

Plajctab  The  posterior  tibial  artery,  having  entered  the 

Artbrib.  sole  between  the  origins  of  the  abductor  polUcis, 

divides  into  the  external  and  internal  plantar  arteries. 


LrrMBBIOAlfS. 
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Fia.  129. 


The  intemal  plantar  artery  is  very  small :  it  passes  forwards 
between  the  abductor  pollicis  and  the  flexor  brevis  digitorum  to 
the  base  of  the  great  toe,  and  then  is  continued  along  the  inner 
side  of  that  toe,  where  it  terminates  in  small  inosculations  with 
the  digital  arteries.  Its  chief  use  is  to  supply  the  muscles  between 
which  it  runs. 

The  external  plantar  is  the  principal  artery  of  the  sole,  and 
alone  forms  the  plantar  arch  (fig.  129).  It 
runs  obliquely  outwards  across  the  sole  to- 
wards the  base  of  the  fifth  metatarsal  bone  ; 
then,  sinking  deeply,  it  bends  inwards  across 
the  bases  of  the  metatarsal  bones,  and  inos- 
culates with  the  dorsalis  pedis  in  the  first 
interosseous  space.  At  first  it  lies  between 
the  OS  calcis  and  the  abductor  pollicis;  it 
then  passes  betweeu  the  flexor  brevis  digi- 
torum and  the  flexor  accessorius ;  and,  lastly, 
it  lies  deep  beneath  the  flexor  tendons,  and 
the  adductor  pollicis,  close  to  the  metatarsal 
bones.  Deeply  seated  as  it  appears  to  be,  that 
part  of  its  curve  near  the  fifth  metatarsal 
bone  lies  immediately  beneath  the  fascia. 

The  external  plantar  sends  a  branch  to 
the  skin  of  the  heel,  and  another  round  the 
outer  edge  of  the  foot ;  but  its  chief  branches 
are  the  four  digital  arteries,  which  arise 
in  the  deepest  paH  of  its  course.  They 
supply  both  sides  of  the  fifth,  fourth,  third, 
and  the  outer  side  of  the  second  toe ;  the  great  toe,  and  the  inside 
of  the  second,  being  supplied  by  the  dorsalis  hallucis.  Concerning 
the  ultimate  distribution  of  the  digital  arteries,  refer  to  the  ac- 
count given  of  these  arteries  in  the  hand  (p.  300). 

Besides  the  digital  arteries,  the  arch  gives  off  three  small 
branches — the  perforating — which  ascend  between  the  three  outer 
interosseous  spaces,  and  inosculate  with  the  dorsal  interosseous 
arteries  at  each  end  of  the  spaces. 

0  0 


1.  Intern*]  jtUuitar  •rtaiy- 
S.  Bzt«rnal  do. 
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The  posterior  tibial  nerve  divides,  like  the 
artery,  into  an  external  and  internal  plantar.  The 
intenud  plantar  is  the  larger,  and  supplies  nerves  to  the  three 
inner  toeu  and  a  half,  like  the  median  in  the  palm.  It  also  sup- 
plies the  muscles  on  the  inner  side  of  the  sole,  the  abductor 
pollieis,  the  flexor  brevis  polliciB,  the  flexor  breNis  dig'itorum, 
and  the  two  inner  Imnbricales;  also  articular  branches  to  tJie 
tarsus  and  metatarsus.  The  external  'plantar  nerve  sends  branches 
to  the  flexor  accessorius  and  the  abductor  minimi  di^ti,  and  then 
divides  into  a  superficial  and  deep  branch.  The  anperficial 
branch  supplies  the  fifth  toe  and  the  outer  eide  of  the  fourth  toe 
(like  the  ulnar  nerve  in  the  palm),  and  the  flexor  brevia  minimi 
digiti.  The  deep  branch  accompanies  the  plantar  arch,  and  fur- 
nbhes  nerves  to  the  two  outer  lumbricales,  the  adductor  polUeis, 
the  transversalis  pedis,  and  all  the  interossei. 

Tmu)  Latbr  Having  traced  the  principal  vessels  and  nerves, 

orMosdJH.  divide  them  with   the  flexor  tendons  near  the  os 

calcis,   and   turn    them   down    toward   the    toes,   to   expose    the 
deep  muscles  in  the  sole.     These  are,  the  flexor  brevis  and  ad- 
ductor poUicis,  the  flexor  brevis  minimi  digiti,  and  the  traii8ver*^M 
salis  pedi^:.  ^^ 

Flkxor  Brhtts         This  muscle  an^es  by  a  flat  tendon  from  the 
PoLLicui.  cuboid  Itone,  and  from  the  fibrous  prolongation  of 

the   tibialis   posticus   into  the  external  cuneiform.     It  proceeds  ^j 
along  the  metatarsal  bone  of  the  great  toe,  and  divides  into  two  ^| 
portions,  which  run  one  on  each  side  of  the  long  flexor  tendon,  ^i 
and  are  inserted  by  tendons  into  the  sides  of  the  first  phalanx  of 
the  great  toe.     The  inner  tendon  is  inseparably  connected   with 
the   abductor  pollicis,  the  outer  with   the   adductor  polUcis.     In 
each  tendon  there   is  a  sesamoid   boue.     These  bones  not  only 
increase  the  strength  of  the  muscle,  but,  both  together,  form  « 
pulley  for  the  free  play  of  the  long  flexor  tendon ;  so  that  in  walk- 
ing the  tendon  is  not  pressed  upou.     Its  nerve  comes  from  the 
internal  plantar. 

A^TMiftnii  This    very   powerful   muscle   anses    from    the 

Votuem.  bases  of  the  third  and  fourth  metatarsal  bones. 
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and  from  the  sheath  of  the  peroneos  longos.  Passing  obliquely 
forwards  and  inwards  across  the  foot,  it  is  inaerted  through  the 
external  sesamoid  bone  into  the  outer  side  of  the  base  of  the  first 
phalanx  of  the  great  toe  together  with  the  inner  head  of  the 
flexor  brevis.  This  muscle  greatly  contributes  to  support  the 
arch  of  the  foot.  Like  the  adductor  of  the  thumb  it  should  be 
considered  as  an  interosseous  muscle.  Its  nenre  is  derived  from 
the  external  plantar. 

FuzoB  Bbxtis  This  little  muscle  arises  from  the  base  of  the 
Minimi  Diom.  fifth  metatarsal  bone  and  the  sheath  of  the  pero- 
neu8  longus,  proceeds  forward  along  the  bone,  and  is  inserted  into 
the  base  of  the  first  phalanx  of  the  little  toe.  It  is  supplied  by 
the  external  plantar  nerve. 

Transvmsaus  This    slender  muscle  runs   transversely  across 

Pkdb-  the  distal  ends  of  the  metatarsal' bones.     It  arises 

by  little  fleshy  slips  from  the  bases  of  the  four  outer  toes,  and  is 
inserted  into  the  first  phalanx  of  the  great  toe  with  the  adductor 
pollicis,  of  which  it  ought  to  be  considered  a  part.  Its  nerve 
comes  from  the  external  plantar. 

The  fourth  layer  of  muscles  consists  of  the  interossei. 

These  muscles  are  arranged  nearly  like  those  in 
the  hand.  They  oceopy  the  intervals  between  the 
metatarsal  bones,  and  are  seven  in  number,  four  being  on  the 
dorsal  aspect  of  the  foot,  three  on  the  plantar.  The  four  dorsal 
interossei  arise  each  by  two  heads  fit)m  the  contiguous  sides  of 
the  metatarsal  bones,  and  are  inserted  into  the  bases  of  the  first 
phalanges.  The  first  is  inserted  into  the  inner  side  of  the  second 
toe ;  the  remaining  three  into  the  outer  sides  of  the  second,  third, 
and  fourth.  The  plantar  inierossei,  three  in  number,  arise  from 
the  inner  sides  and  under  surfaces  of  the  third,  fourth,  and  fifth 
metatarsal  bones,  and  are  i/nserted  respectively  into  the  inner 
sides  of  the  bases  of  the  first  phalanges  of  the  third,  fourth,  and 
fifth  toes. 

The  use  of  the  interosseous  muscles  is  to  draw  the  toes  to  or 
from  each  other,  and  they  do  the  one  or  the  other  according  to  the 
side  of  the  phalanx  on  which  they  act.     Now,  if  we  draw  a  longi- 
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tudinal  line  tlirougb  the  second  toe,  we  find  that  all  the  doreal 
muscles  draw  from  that  line,  and  the  plantar  tcncards  it.  This 
is  the  key  to  the  action  of  them  all.  A  more  detailed  account 
of  these  muaeles  is  given  in  the  dissection  of  the  hand  (p.  336). 
Between  the  tendons  of  the  interossei,  that  is,  between  the  distal 
ends  of  the  metatarsal  bones,  there  are  burste  which  facilitate 
movement.  They  sometimes  become  enlai-ged  and  occasion  painful 
swellings  between  the  roots  of  the  toes.  The  flexor  brevis  minimi 
digiti,  the  transversalis  pedis,  and  all  the  interossei  are  supplied 
by  the  external  plantar  nerve. 

Now  trace  the  tendons  of  the  peroneus  longns  and  tibiallB 
posticus.  The  tendon  of  the  peroneus  iongua  is  the  deepest  in 
the  sole.  It  runs  through  a  groove  in  the  cuboid  bone  obliquely 
across  the  sole  towards  its  insertion  into  the  outer  side  of  the  base 
of  the  metatarsal  bone  of  the  great  toe.  It  is  confined  in  a 
strong  fibrous  sheath,  lined  throughout  by  sj^iovial  membrane. 

The  tendon  of  the  tibialis  posticus  may  be  traced  over  the 
internal  lateral  ligament  of  the  ankle,  and  thence  under  the  head 
of  the  astragalus  to  the  scaphoid  Vme,  into  which  it  is  chiefly 
inserted.  Prolongations  are  sent  oiT  to  the  cuneiform  hones,  to 
the  cuboid,  to  the  sustentaculum  tali,  and  to  the  bases  of  the 
second,  third,  and  fourth  metatarsal  bones.  Observe  that  the 
tendon  contributes  to  support  the  head  of  the  astragalus,  and 
that  for  this  puipose  it  often  contains  a  sesamoid  bone.  This 
is  one  of  the  many  provisions  for  the  solidity  of  the  arch  of 
the  foot. 
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DISSECTION  OF  THE  LIGAMENTS. 

LioAnKra  or  The  sacrum  is  united  to   the  last  lumbar  veT~ 

THKPKLTia.  tebra  in  the  same  manner  as  one  vertebra  is  to 

another.  The  same  observation  applies  to  the  union  between  the 
sacrum  and  the  coccyx.  The  student  shouhl,  therefore,  refer  to 
the  description  of  the  ligaments  of  the  spine  (p.  246). 

The  innominate  bones  are  connected  to  each  other  in  front, 
constituting  the  symphysis  pubis  ;  posteriorly  to  the  sacriun,  con- 
stituting the  sacro-ilictc  symphysis. 
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Pubic  Stv-  This  is  secured   by,  1,  an  ant&i'ior  ligament, 

''HT8I8.  consisting  of  irregular  superficial  fibres  which  run 

obliquely,  and  of  deep  fibres  which  pass  transversely ;  2,  a  pos- 
terior ligament,  less  distinct ;  3,  a  8V^>-pubic  ligament :  it  is 
very  strong,  and  rounds  oflf  the  point  of  the  pubic  arch ;  4,  a 
superior  ligament  which  passes  across  the  upper  surface  of  the 
pubic  bones ;  5,  an  intermediate  fibro- cartilage.  A  perpendicular 
section  through  it  shows  that  it  consists  of  concentric  layers,  and 
that  its  general  structure  resembles  that  between  the  bodies  of  the 
vertebrae.     In  the  upper  and  back  part  of  this  fibro-cartilage  is  a 

Fio.  lao. 


Great  lacro-iichlatic  ligament 
LcKer  caoro-ischiatlc  Ug%men 


ment  of  the  Iilp-Jcini 


aooeMoryl 
lilp-Jcinik 


smooth  cavity  lined  with  epitheliimi.  The  cartilage  acts  like  a 
buffer,  and  breaks  the  force  of  shocks  passing  through  the  pelvic 
arch. 

The  ilium  is  connected  with  the  fifth  lumbar  vertebra  by  the 
ilio-lumbar  ligament.  It  is  very  strong,  and  extends  from  the 
transverse  process  of  the  last  lumbar  vertebra  to  the  crest  of  the 
ilium  (6g.  131). 

Sacbo-iluo  This   is   secured  by,   1,  an  anterior  ligament 

Stwhtsis.  which  consists  of  ligamentous  fibres   passing  in 

front ;  2,  a  posterior  ligament,  composed  of  fibres  much  stronger 
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and  more  marked,  which  pass  behind  the  aiticulatioQ.     A  well- 

raarked  fasciculus  of  fibres  passes  from  the  posterior  superior  spiii« 
to  the  third  segment  of  the  sacrum,  and  is  called  the  oblique  aacrO' 
iliac  ligament.  The  anterior  part  of  the  bones  forming  this 
articulation  is  crusteti  with  articular  cartilage,  of  which  the  shape 
is  like  that  of  the  ear.  Behind  this  is  the  strong  intei-osseotui 
ligament,  which  contributes  powerfully  to  the  security  of  the 
joint. 

S^coo-isciuATic         These  are  two  strong  ligaments  passing  from 
LiauauiTB.  the  sacrum  to  the  ischium.      The  great   nacro- 

ischiatlc  is  triangular,  and  extends  from  the  posterior  inferior 
spine  of  the  ilium,  and  the  side  of  the  sacrum  and  coccyx,  to  the 
tuberosity  of  the  ischium.  The  leaser  sacro-ischiatic  ligament 
passes  from  the  Bacrum  and  coccyx  to  the  spine  of  the  ischimn, 
where  it  narrows  considerably.  It  lies  anterior  to  the  preceding 
ligament.  These  two  ligaments  not  only  connect  the  bones,  but 
also,  from  their  great  breadth,  contribute  to  diminish  the  lower 
aperture  of  the  pelvisi. 

LioAjcEKwoF  This  joint  is  secured  by  the  form  of  the  bones,! 

THE  Hip-joiMT.  and  by  the  strength  of  the  powerful  muscles  which] 
surround  it.  Although  a  perfect  ball-and-socket  joint,  its  motion  I 
is  somewhat  limited  :  the  disposition  of  its  ligaments  restricts  its 
range  of  motiuu  to  those  directions  only  which  are  most  consistent, 
with  the  maintenance  of  the  erect  attitude,  and  the  requirement* j 
of  this  part  of  the  skeletoa. 

Cafsclab  The  capsultir  ligament  is  attached  above    to 

LioAMKXT.  the   circumference   of    the   acetabulum,   a    little 

external  to  the  margin,  and  also  to  the  transverse  ligament  ;j 
below,  to  the  inter-trochanteric  ridge  of  the  femur  in  front,  and  taj 
tlie  middle  of  the  neck  behind.  The  capsule  is  rendered  exceed- 1 
ingly  thick  and  strong  in  front  by  a  broad  ligament,  Uio-femoralA 
which  extends  from  the  anterior  inferior  iliac  spine,  and  then  J 
divides  like  the  two  arms  of  the  inverted  letter  j^,  one,  the  inner, 
passes  to  the  lesser  trochanter,  the  outer,  to  the  upper  part  of  the] 
anterior  inter-trochanteric  ridge.     This  ligament  is  very  strong. 
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serves  as  a  strap  to  prevent  the  femur  l^eing  extended  heyond  a 
certain  point,  and  limits  rotation  inwards  and  outwards. 

Open  the  capsule   to  as-  Ym.  131. 

certain  its  great  thickness  in    mo-inmhM-  iipunent   _ 


I  ligament. 


1 


Cotyloid 
ligameiil.. 


[TEltES 


front,  and  its  strong  attach-   . ,. .         //#/5"«aS.     ^'"^> 

ment  to  the  Iwnes.  This 
exposes  the  cotyloid  liga- 
ment, and  the  ligamentum 
teres. 

LioAmnrniK  The     Hga- 

Tkbm.  men  turn  t-eres 

is  exposed  by  drawing  the  head 
of  the  femur  out  of  the  socket. 
This  ligament  is  somewhat 
flat  and  triangular.  Its  base, 
which  is  bifid,  is  attached,  be- 
low, to  the  borders  of  the  notch 
in  the  acetabulum  ;  its  apex, 
to  the  fossa  in  the  head  of 
the  femur.  To  prevent  pres- 
sure on  it,  and  to  allow  free 
room  for  its  play,  there  is  a  tkbtical  section  tukouoh  thb  hip. 
gap  at  the  bottom  of  the  acetabulum  This  gap  is  not  crusted 
with  cartilage  like  the  rest  of  the  socket,  but  is  occupied  by  soft 
fat.  The  ligamentum  teres  is  surrounded  by  the  synodal  mem- 
brane. An  artery  runs  up  with  it  to  the  head  of  the  femur.  It 
is  a  branch  of  the  obturator,  and  enters  the  acetabulum  through 
the  notch  at  the  lower  part. 

The  cliief  use  of  the  ligamentum  teres  is  to  assist  in  steadying 
the  pelvis  on  the  thigh  in  the  erect  position.  In  this  position,  the 
ligament  is  vertical,  and  quite  tight  (fig.  131):  it  therefore  prevents 
the  pelvis  from  rolling  towards  the  opposite  sicle^  or  the  thigh  from 
being  adducted  beyond  a  certain  point.  Another  purpose  served 
by  this  ligament  is  to  limit  rotation  of  the  thigh,  both  inwards 
and  outwards. 
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CoTYtxjto  Tbc  cotyloid  ligament  is  a  piece  of  fibro-cartilage 

LioAMiKT.  which  is  attached  all  round  the  margin  of  the  ace- 

tabulum. Its  circumference  is  thicker  than  its  free  margin,  which 
shelves  off;  thus  it  not  only  deepens  the  cavity,  but  embraces  the 
head  of  the  femur  like  a  sucker.  It  extends  over  the  notch  at  the 
lower  part  of  the  acetalnilum,  and  in  this  situation  has  received 
the  name  of  the  transverse  ligament. 

The  ligaments  of  the  hip  are  so  arranged  that,  when  we  stand 
'at  ease,'  the  pelvis  is  spontaneously  thrown  into  a  position  in  which 
its  range  of  motion  is  the  most  restricted  ;  for  the  accessory  liga- 
ment (ilio-femoml)  of  the  capsule  prevents  it  from  rolling  back- 
wards, and  the  ligamentum  teres  prevents  its  rolling  towards  the 
opposite  side.  This  arrangement  economises  muscular  force  in 
balancing  the  trunk. 

The  s}Tiovial  membrane  extends  down  to  the  base  of  the  neck 
of  the  femur  in  fronts  but  only  two-thirda  down  behind.  It  is  laid 
upon  a  thick  periosteum. 

The  atmospheric  pressure  is,  of  itself,  sufficient  to  keep  the  linab 
suspended  from  the  pelvis,  supposing  all  muscles  and  ligaments 
to  be  divided.  When  fluid  is  effused  into  the  hip-joint,  the  bones 
are  no  longer  maintained  in  accurate  contact ;  and  it  sometimes 
happens  that  the  head  of  the  femur  escapes  from  its  cavity,  giving 
rise  to  a  spontaneous  dislocation. 

LiQAJODrre  OF  The  knee  is  a  hinge-joint,  and,  looking  at  the 

THB  KxKB-jontT.  skeleton,  one  would  suppose  that  it  was  very 
insecure.  But  this  insecurity  is  only  apparent ;  the  joint  being 
surrounded  by  powerful  ligaments,  and  a  thick  capsule  formed  by 
the  tendons  of  the  muscles  which  act  upon  it. 

First  examine  the  tendons  concerned  in  the  protection  of 
the  knee-joint.  In  front  is  the  ligamentum  patellie ;  on  either 
side  are  the  tendons  of  the  vasti ;  at  the  back  of  the  joint  are  four 
tendons — namely,  the  tendons  of  the  gastrocnemius,  the  tendon  of 
the  semimembranosus,  and  of  the  popliteus.  It  deserves  to  be 
noticed  that  the  weakest  part  of  the  joint  is  near  the  tendon  of  the 
popliteus  :  here,  therefore,  pus  formed  in  the  popliteal  space  may 
make  its  way  into  the  joint,  or  vice  versa. 
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The  proper  ligaments  of  the  joint  are — 1,  the  lateral;  2,  the 
crucial  in  the  interior. 

iifTKBKAi,  This  is  a  broad  flat  band,  which  extends  from 

Latbbal  Lioa-  the  inner  condyle  of  the  femur  to  the  inner  side 
*"°"-  of  the  tibia,  a  Uttle  below  its  head  (fig.  132).     A 

few  of  the  deeper  fibres  are  attached  to  the  inner  semi-lunar  carti- 
lage, and  serve  to  keep  it  in  place.  The  inferior  internal  articular 
artery,  and  part  of  the  tendon  of  the  semimembranosus,  pass  under- 
neath this  ligament.     In  the  several  motions  of  the  joint,  there 

is  a  certain  amount  of  friction  between 
the  ligament  and  the  head  of  the  tibia, 
and  consequently  a  small  bursa  is  in- 
terposed. 

Extbbkai.La-  This    is    a    strong 

TSBAL  LioAiatHT.  Tound  baud,  which  ex- 
tends from  the  outer  condyle  of  the 
femur  to  the  head  of  the  fibula.  This 
ligament  separates  the  two  divisions  of 
the  tendinous  insertion  of  the  biceps. 
Posterior  to,  and  running  parallel  with, 
the  external  lateral  ligament  is  a 
smaller  band  of  fibres,  called  the  short 
external  lateral  ligament. 

PosTBBioB  This,  which  is  gene- 

LioAMBMT.  rally  called  '  ligamen- 

tumpodicum  Winehwiii  consists  of 
expansions  derived  from  the  tendons  at 
the  back  of  the  joint,  chiefly,  however, 
from  the  semimembranosus  (p.  546). 
It  extends  from  the  posterior  part  of  the  tuberosity  of  the  tibia  to 
the  outer  condyle  of  the  femur.  It  not  only  closes  and  protects  the 
joint  behind,  but  prevents  its  extension  beyond  the  perpendicular. 
The  joint  should  be  opened  above  the  patella.  Observe  the 
great  extent  of  the  fold  which  the  synovial  membrane  forms  above 
this  bone,*    It  allows  the  free  play  of  the  bone  over  the  lower  part 

*  In  perfonning  operations  near  the  knee,  the  joint  should  always  be  bent,  in 
order  to  draw  the  s^QOTial  fold  as  much  as  possible  oat  of  the  way. 
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1.  Internal  lateral  Ugament. 
3.  External  ditto. 
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of  the  femur-  The  fold  extends  higher  above  the  inner  than  the 
outer  condjfle,  which  accounts  for  the  form  of  the  awelling  produced 
by  effusion  into  the  joint. 

Folds  of  Below  the  patella  a  slender  band  of  the  synovial 

Sthoyial  MmM-  membrane  proceeds  backwards  to  the  space  between 
KKAini.  the  condyles,  and  is  called  the  lif/amentnm  mu- 

coBum.  Two  similar  horizontal  folds  are  termed  the  ligametUa 
(daria.  These  are  not  true  ligaments,  hut  merely  remnants  of  the 
partition  which,  in  the  early  stage  of  the  joint's  growth,  divided 
it  into  two  halves. 

Outside  the  synovial  membrane  there  is  always  fat;  especially 
under  the  ligamentum  patellae.  Its  use  is  to  fill  up  vacuities,  and 
to  mould  itself  to  the  several  movements  of  the  joint. 

Obocial  The  crucial  hgaments,  so  named  because  they 

LiOAVKimi.  cross  like  the  letter  X,  extend  from  the  mesial 

Bide  of  each  condyle  to  the  hes.d  of  the  tibia.  The  anterior  or 
external  J  the  smaller,  ascends  from  the  inner  part  of  the  fossa  in 
front  of  the  spine  of  the  tibia,  backwards  and  outwards  to  the 
inner  and  back  part  of  the  external  condyle.  The  posterior  or 
vntemaJ.,  l^est  seen  from  behind,  extends  from  the  back  of  the 
foBfia  behind  the  spine  of  the  tibia  forwards  to  the  front  of  the 
inner  condyle. 

Between  the  condyles  and  the  articular  surfaces 
of  the  tibia  are  two  incomplete  rings  of  fibro- 
cartilage,  shaped  like  the  letter  C.  They  serve 
to  deepen  the  articular  surfaces  of  the  tibia  ;  their 
mobility  and  flexibility  enable  them  to  adapt  themselves  to  the 
condyles  in  the  several  movements  of  the  joint ;  they  distribute 
pressure  over  a  greater  surface  and  break  shocks.  They  are 
thickest  at  the  circumference,  and  gradually  shelve  off  to  a  thin 
margin :  thus  they  fit  in  between  the  hones,  and  adapt  a  convex 
surface  to  a  flat  one,  as  shown  in  fig.  1 32.  Their  form  is  siuted  to 
the  condyles,  the  inner  being  oval,  the  outer  circular,  and  the 
synovial  membrane  covers  both  surfaces  of  the  cartilages.  The 
ends  of  each  are  firmly  attached  by  ligaments  to  the  pits  in  front 
and  behind  the  spine  of  the  tibia  ;  but  the  ends  of  the  external  one 
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lie  within  those  of  the  internal  which  are  attached  further  from  the 
spine.  The  cartilage  are  connected  in  front  by  a  thin  transverse 
ligament ;  and  their  eircumference  is  attached  round  the  head  of 
the  tibia  by  fibrous  tissue,  called  the  coronary  ligament  (seen  in 
fig.  132),  yet  not  so  closely  as  to  restrict  their  range  of  motion.* 

Action  or  ths         Their  respective  points  of  attachment  are  such 
JAOAMMSTa.  that,  when  the  joint  is  extended,  all  the  ligaments 

are ^ tight,  to  prevent  extension  beyond  the  perpendicular;  thus 
muBciUar  force  is  economised.  But  when  the  joint  is  bent  the 
ligaments  are  relaxed,  enough  to  admit  a  slight  rotatory  movement 
of  the  tibia.  This  movement  is  more  free  outwards  than  inwards  ; 
and  is  effected,  not  by  rotation  of  the  tibia  on  its  own 
axis,  but  by  rotation  of  the  outer  head  round  the  inner.  ^^°-  *'*• 
Botation  outwards  is  produced  by  the  biceps ;  rotation 
inwards  by  the  popliteus  and  semimembranosus. 

The  crucial  ligaments,  though  placed  inside  the  joint, 
answer  the  same  purposes  as  the  coronoid  process  and 
the  olecranon  of  the  elbow.     They  make  the  tibia  slide 
properly   forwards   and  backwards.     In   extension,   the 
anterior  crucial  ligament  is  tight ;  in  flexion,  the  posterior 
ligament  becomes  tight  and  consequently  limits  flexion.     csuaAi. 
They  also  conjointly  limit  excessive  rotation.     They  not  lioameuts 
only  prevent  dislocation  in  front  or  behind,  but  they     ^'^''^ 
prevent  lateral  displacement,  since  they  cross  each  other 
like  braces,  as  shown  in  fig.  133. 

SnpsBioR  There  is  a  joint  between  the  tibia  and  fibula  at 

TiBio-FiBmuB  their  upper  and  lower  extremities.  The  upper 
^°^^-  joint  is  secured  by  an  anterior  and  a  posterior 

tiMo-fibula/r  ligament;  their  fibres  Are  very  strong  and  run  in 
an  oblique  direction  downwards  and  outwards,  passing  from  the 
external  tuberosity  of  the  tiUa  to  the  head  of  the  fibula.     The 

*  Of  the  two  cartilages  tbs  external  has  the  greater  freedom  of  motion,  because  in 
rotation  of  the  knee  the  outer  side  of  the  tibia  mores  more  than  the  inner.  Conse- 
quentlj,  it  is  not  in  any  way  connected  to  ths  external  lateral  ligament ;  so  &r  from 
this,  it  is  8eparat<!d  from  it  by  the  tendon  of  the  popliteus,  of  which  the  play  is  iacili- 
tated  by  a  bursa  communicating  fireely  with  the  joint.  For  this  reason  the  external 
cartilage  is  more  liable  to  dislocation  than  the  internal. 
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contiguous  surfaces  of  the  bones  are  crosted  with  cartilage.  In  the 
large  majority  of  instances  the  synovial  membrane  is  a  separate 
one,  but  it  occasionally  communicates  with  the  synovial  meoabrane 
of  the  knee-joint. 

IsncBossBOOT  The  contiguous  borders  of  the  tibia  and  fibula 

MKirBBAXB.  are  connected  by  the  interoeseous  membrane.    The 

purpose  of  it  is  to  afford  additional  surface  for  the  attachment 
of  muscles.  Its  fibres  pass  chiefly  downwards  and  outwards  from 
the  tibia  to  the  fihula,  but  a  few  fibres  cross  like  the  letter  X- 
The  anterior  tibial  artery  comes  forwards  above  the  interosseous 
membrane,  through  an  oval  space  about  an  inch  below  the  head 
of  the  fibula.  Lower  down  there  is  an  aperture  for  the  anterior 
peroneal  artery.  It  is  moreover  pierced  here  and  there  by  small 
blood-vessels. 

Infkbkih  The   lower  extremities  of  the  tibia  and  fibula 

Tnno-FiBi-LAB  are  firmly  connected,  for  it  is  essential  to  the 
'^°""""  security  of  the  ankle-joint  that  there  should  be 

little  or  no  movement  between  the  two  Ixines.  The  anterior 
ligament  is  composed  of  oblique  fibres  which  pass  downwards  from 
the  tibia  to  the  fibula ;  the  po»t«Hor  ligainent  is  stronger  and 
narrower  than  the  anterior,  and  its  fibres  piss  horizontally  from 
the  outer  malleolus  to  the  posterior  border  of  the  tibia,  above 
the  articular  surface.  The  inferior  interosseous  ligament  connect* 
the  contiguous  surfaces  of  the  two  bones.  The  synovial  membrane 
of  this  joint  is  an  extension  upwards  of  that  of  the  ankle- 
joint. 

LioAXRirraoF  From  the  form   of  the  bones,    it   is    obvious 

TH»  Akxlb-jowt,  tjjat  the  ankle  is  a  hinge-joint ;  consequently, 
its  security  depends  upon  the  great  strength  of  its  lateral  liga- 
ments. The  hinge,  however,  is  not  so  perfect  but  that  it  ad- 
mits of  a  slight  rotatory  motion,  of  which  the  centre  is  on 
the  fibular  side,  and  therefore  the  reverse  of  that  in  the  case 
of  the  knee. 

IxTBucAx.  This  ligament,  sometimes  called,  from  its  shape, 

Lathui,  deltoUl,    is   exceedingly   thick   and   strong,   and 

JaoAioKT.  compensates  for  the  comparative  shortness  of  tho 
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malleolus  on  this  side  (fig.  134).  The  great  strength  of  it  is  proved 
by  the  fact  that,  in  dislocations  of  the  ankle  inwards,  the  summit 
of  the  malleolus  is  more  often  l»x>ke]:)  off  than  the  ligament  torn. 
It  extends  from  a  deep  excavation  at  the  apex  of  the  malleolus, 
radiates  from  this  point,  and  is  attached  to  the  side  of  the 
astragalus,  also  to  the  os  calcis,  to  the  scaphoid  bone,  and  to  the 
inferior  calcaneo-scaphoid  ligament,  which  it  firmly  braces  up 
(fig.  134). 

ExTEBHAi,  l"^  ligament  consists  of  three  distinct  fasciculi 

Latbral  — an  arUerioTfA  posterior  f  and  AmidcUe^Bg.  135). 

All  three  arise  from  surfaces  near  the  summit  of 


LlOAJCBHT. 


Fia.  134. 


1.  Plantar  faada. 

3.  Calcaneo-flcapboid  ligmment  which  sapporta  the  head  o(  the  aotragalos. 

>.  Internal  lateral  ligament,  called  from  iti  shape  deltoid. 

the  external  malleolus ;  the  first  two  are  inserted  into  the  front  and 
the  back  of  the  astragalus  respectively ;  the  middle  into  the  outer 
surface  of  the  os  calcis. 

Amtkkiob  AMD         The  closure  of  the  joint  is  completed,  in  front 
PosTKaioB  and  behind,  by  an  anterior  and  a  posterior  liga- 

LioAKHfTs.  vMTit  attached  to  the  bones  near  their  articular 

surfaces,  and  sufficiently  loose  to  permit  the  necessary  range  of 
9iotion. 

Besides  flexion  and  extension,  the  ankle-joint  admits  of  a 
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slight  lateral  movement,  only  permitted  in    the  extended    state, 

for  the  better  direction  of  our  8t«pt>. 
In  adaptation  to  this  movement  the 
internal  malleolus  is  shorter  than  the 
outer ;  it  is  not  so  tightly  confined  by 
itH  ligaments,  and  its  articular  surface 
i8  part  of  a  cylinder. 

Open  the  joint  to  see  that  the 
breadth  of  the  articidar  surfaces  of  the 
bones  is  greater  in  front  than  behind. 
The  object  of  this  is  to  render  the 
astragalus  less  liable  to  be  diwlocated 
backwards.  \Mienever  tids  happens,  the 
astragalus  must  of  necessity  become 
firmly  locked  between  the  malleoli. 

LwAMEBm.  The  astragalus  is  the 

coKjfBcnxo  TUB  key-stonc  of  the  arch  of 
BoKKsoFTHK  the  foot,  aud  support* 
Foot.  ^j^^  whole  Weight  of  the 

body.  It  articulates  with  theoscalcis 
and  the  os  scaphoides  in  such  a  manner  as  to  permit  the  abduction 
and  adduction  of  the  foot,  so  useful  in  the  direction  of  our  steps. 

ArrsAOALo-  "^^^  astragalus  articulates  with  the  os  calcis,  by 

cALCAKRAi.  LioA-  two  distiDct  surfaccs  separated  by  the  interosseous 
"'"''''•  groove,   of    which   the    anterior    is   convex,   the 

posterior  slightly  concave.  The  interosseona  ligamnd  descends 
vertically  in  the  interosseous  canal,  and  is  the  principal  bond 
of  union  between  the  two  bones.  The  poBteriw  ligainent  is  a 
short  oblique  band,  which  passes  from  the  posterior  border  of  the 
astragalut*  to  the  upper  b^jrder  of  the  os  calcis.  The  extemnl 
ligament  passes  vertically  from  the  astragalus  to  the  os  calcis. 

A8TnA0Au>-  ^^^  anterior  surface  of  the  astragalus  is  broadly 

acAfuoia  LioA-  convex,  fitting  into  the  concave  surface  of  the 
"■"*•  ecaphoid.      Superiorly,  the  surfaces  of   the   two 

bones  are  connected  by  a  broa<l  ligament,  astragdloscaphoidy 
which  blends  with  the  external  calcaneo-scapboid. 


I 


OIAORAX  or  THX  KXTKRVAL 
LATXHAI.   LtnAMBUT, 

J.  Anterior  port. 

8.  Poatcrior  part. 

9.  MUai«pNrt. 

4.  iBteroMeoiu  Ugunrat  betwMU 
the  utnigmlui  and  na  aUdii. 
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Fio.  136. 


CArcAMK)-  ^^    ^^  skeleton  the  head   of  the  astragalus 

BCAPHou)  LiQA-  articulates  in  front  with  the  scaphoid,  but  the 
*"•■'•  lower  part  of  it  is  unsupported.     This  interval  is 

bridged  over  by  a  very  strong  and  slightly  elastic  ligament,  which 
extends  from  the  os  calcis  to  the  scaphoid  (fig.  1 34).  These  bones, 
together  with  the  ligament,  form  a  complete  socket  for  the  head 
of  the  astragalus ;  it  is  this  joint,  chiefly,  which  permits  the 
abduction  and  adduction  of  the  foot.  The  ligament  being  slightly 
elastic,  allows  the  keystone  of  the  arch  (the  astragalus)  a  play, 
which  is  of  great  service  in  preventing  concussion  of  the  body. 
Whenever  this  ligament  yields,  the  head  of  the  astragalus  falls, 
and  the  individual  becomes  gradually  flat-footed. 

The  ligament  is  thick  and  strong,  and  passes  horizontally  for- 
wards from  the  sustentaculum  tali  to  the  plantar  surface  of  the 
scaphoid,  where  it  is  connected  with  the  tendon 
of  the  tibialis  posticus,  and,  superiorly,  with 
the  astragalo-scaphoid  Ligament.  The  external 
ealcaneo-scaphoid  ligament  is  short,  lying  in 
the  hollow  between  the  astragalus  and  os  calcis, 
and  passes  from  the  ridge  on  the  anterior  part  of 
the  OS  calcis  to  the  outer  side  of  the  scaphoid. 

Caijcakbo-  The  OS  calcis  articulates  with 

c0Bon>  Joint.  the  OS  cuboides   nearly   on   a 

line  with  the  joint  between  the  astragalus  and 
the  scaphoid.  The  bones  are  firmly  connected 
by  the  inferior  calcaneo-cuiboid  ligament,  of 
which  the  superficial  portion,  the  ligamentv/m 
longum  plantce,  is  attached  to  the  os  calcis  as 
fitr  as  the  tubercle,  and  passes  forwards  to  the 
plantar  aspect  of  the  cuboid  ;  some  of  its  fibres 
extend  to  the  second,  third,  and  fourth  meta- 
tarsal bones,  and  complete  the  canal  for  the 
tendon  of  the  peroneus  longus.  The  ligamen- 
tum  breve  plantce  is  very  broad,  and  passes 
from  the  os  calcis  to  the  inner  side  of  the  cuboid  bone. 

The  dorsal  ligamerd  connects  the  upper  surfaces  of  the  bones. 


1.  CalcMieo-tcaphoid 

ligament. 
3.  Calcaneo-cnbold 

ligameDt. 


TAH80-METATAB8AL  JOINTS. 

The  remaining  bones  of  the  tarsus  are  connected  and  main- 
tained in  position  by  doi'sal  and  plantar  ligaments,  and  strong 
irUerosseous  bauds  which  pass  between  their  contiguous  surfaces. 
Fio.  137.  Though  there  is  very  little  motion  between 

any  two  bones,  the  collective  atoount  is  such 
that  the  foot  is  enabled  to  adapt  itself  accur- 
ately to  the  ground  ;  pressure  is  more  equally 
distributed,  and  consequently  there  is  a  6rmer 
basis  for  the  support  of  the  body.  Being  com- 
posed, moreover,  of  several  pieces,  each  of  which  possesses  a  certain 

Fio.  138. 


tntoRMMMU  ligaaanti  ot 
tbe  wfldg*  booei. 


JttA.OmiM  or  TttM  ABTIODLATtOMS   Or   TKB  TAB9US    A^XD   TUK   TARSO-XETATABSVS. 

1.  Portarior  cklcMieo-aatngklDid  (jruoTiAl  cATlty.  i.  Common  «cftpho-caneifarui,lutercuiieironD, 

t.  0»lo>n«o-*caphold  tyaorUi  evrttj.  aud  tD«UtArao-citiicUorm   ^ruo*^    ca- 

».  CUCMtccHMMd  synoTlal  Ckritr-  ''^'y- 

4.  R/noriBl  mvitjr  between   metftUnal    bone  of  6.  Cnbo-metAt4krail  HjmoTlaJ  oarlt;. 
gnmt  (oe,  Mod  lutemo]  coBeUonn  booe. 

elasticity,  the  foot  gains  a  general  springiness  and  strength  which 
could  not  have  resulted  from  a  single  bone. 

Tabso-mbta-  The  tarsus  articulates  with  the  metatarsus  in 

TAiisAi.  joiNTO.  an  oblique  line  which  inclines  backwards  on  it^ 
outer  side.  This  line  is  interrupted  at  the  joint  of  the  middle 
cuneiform  bone  and  the  second  metatarsal  bone.  Here  there  is  a 
deep  recess,  so  that  the  base  of  this  metatarsal  bone  is  wedged  in 
between  the  internal  and  external  cuneiform  bones. 
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These  joints  are  maintained  in  position,  above,  by  doracd  tarso- 
metcUarscU  Uga/meTUSy  and,  below,  by  plcmtar  ligaments.  Inter- 
088eou8  UgamerUs- aiao  pass  between  the  wedge  bones,  keeping 
them  in  their  respective  places  (fig.  137). 

The  metatarsal  bones  are  connected'  to  those  at  their  proximal 
and  distal  ends,  by  dorsal  and  pjUtntar  ligaments :  those  at  the 
proximal  extremities  are  very  strong,  and  are  supplemented  by 
interosseous  JihreSi  as  in  the  metacarpus,  p.  350. 

The  distal  extremities  of  the  metatarsal  bones  are  united  by 
the  i^a/n^verse  metatarsals  HgamMit-;  this,  extends  from  the  great 
to  the  little  toe  on  theis  plantar  surfaces. 

Stkotux  M*if-  Exclusive  of  the  .ankle-joint  and  the  phalanges 
BRAins  OF  THi  of  thc  tocs,  thebones  of  the  foot  are  provided  with 
Tamto.  aix  distinct  synovial  membranes ;  namely — 

1.  Between  the  posterior  articular,  surface  of  the  os  calcis  and 
that  of  the  astragalus. 

2.  Between  the  head  of  the  astragalus-  and  the  scaphoid,  and 
between^  the  anterior  .articular  surface  of  the  astragalus  and  os 
calcis. 

3.  Between  the  os  calcis  and  the  os  cuboides. 

4.  Between  Uie^ianer  cuneiform  bone  and  the  metatarsal  bone 
of  the  greatt  toe. 

5.  Between  the  scaphoid  and  the  three  cuneiform  bones,  and 
between  these  and  the  adjoining  bones  (the  great  toe  excepted). 

6.  .Between  the  os  cuboides-  and  the  fourth  and  fifth  metatarsal 
bones.. 

The  joints  formed  between  the  distal  ends  of  the  metatarsal 
bones  and  the  phalanges  of  the  toes,  and  the  several  inter- 
phalangeal  joints,  are  connected  in  all  respects  like  those  of  the 
fingers.  See  the. description  given  in  the  dissection  of.  the  hand 
(p.  351).. 
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Pkbviods  to  the  examination  of  tlie  braia  itself, 
we  should  atudj  the  structure   and  usea  of  the 
three  membranes  by  which  it  is  surrounded. 

The  first,  the  dura  mater,  has  been  described  (p.  6).  The 
second  is  a  serous  membrane,  termed  the  arachnoid  ;  the  third  is 
a  vascular  one,  termed  the  pia  mafer. 

Akachxoid  This    second    invcBtment   forms  the   smooth, 

MKirwBiVK.  polished  surface  of  the  braiDj  exposed  after  the 

removal  of  the  dura  mater.  It  is  named  arachnoid,  from  the 
resemblance  of  its  texture  to  a  spider's  web.  It  is  a  serous  mem- 
brane, and,  like  all  others  of  the  kind,  forma  a  closed  sac,  one  part 
of  which,  the  pariettd  layer,  lines  the  imder  surface  of  the  dura 
mater;  the  other,  the  viscei'ol,  is  reflected  over  the  brain. 

The  opposed  surfaces  of  this  membrane  are  polished,  and 
lubricated  by  a  serous  fluid  which  diminishes  friction ;  since  the 
brain  is  moved  with  a  slight  pdlsatian,  caused  in  part  by  the 
action  of  the  heart,  in  part  by  resplrataoD.  The  parietal  layer 
is  so  thin  that  it  can  be  deraoostrated  as  a  distinct  layer  only  in 
a  few  places ;  it  consists  of  little  more  than  a  layer  of  squamous 
epithelium,  lining  the  inner  aspect  of  the  dura  mater.  The 
visceiHil  layer  is  coloiurless  and  transparent ;  it  i«  spread  uniformly 
over  the  surface  of  the  brain,  and  does  not  dip  into  the  furrows 
between  the  convolutions.  On  account  of  its  extreme  tenuity, 
id  its  close  adhesion  to  the  pia  mater,  it  cannot  be  readily 
»parated  from  this  membrane;  but  there  are  places,  especially  at 
the  base  of  the  brain,  termed  subarachnoid  spaces,  where  the 
arachnoid  membrane  can  be  seen  distinct  from  the  subjacent 
pia  mater. 
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SuBAHACHsoiD  WhereveF  the  arachnoid  membrane  is  separated 

Spaces 4ia>Fi.mD.  fj-Qj^  ^^e  pia  mater  a  serous  fluid  (c^rebro-spincU) 
intervenes,  contained  in  the  meshes  of  a  very  delicate  areolar 
tissue.  The  spaces  between  them  are  termed  subaracfawUl. 
They  are  very  manifest  in  some  places.  For  instaoce,  there  is 
one  well-marked  space  in  the  longitudinal  fissure,  where  the 
arachnoid  does  not  descend  to  the  bottom,  but  passes  across  the 
edge  of  the  falx  cerebri,  a  little  above  the  corpus  callosum.  At 
the  base  of  the  brain,  there  are  two  of  considerable  size :  one  is 
situated  between  the  anterior  border  of  the  pons  Varolii  and  the 
commissure  of  the  optic  nerves ;  the  other  between  the  cere- 
bellum and  the  medulla  oblongata.  In  the  spinal  cord,  also,  there 
is  a  considerable  interval  occupied  by  fluid  between  the  arachnoid 
and  the  pia  mater.  The  purpose  of  this  fluid  is,  not  only  to  fill 
up  space,  as  fat  does  in  other  paita,  but  mechanically  to  protect 
the  nervous  centres  from  the  violent  shocks  and  Wbratious  to  which 
they  would  otherwise  Ije  liable. 

The  brain  therefore  may  be  said  to  be  supported  in  a  fluid, 
which  insinuates  itself  into  all  the  inequalities  of  the  Biu-face,  and 
surrounds  all  the  nerves  as  far  as  the  foramina,  through  which  they 
pass.  This  fluid  sometimes  escapes  through  the  ear,  in  cases  of 
fracture  through  the  base  of  the  skull,  involving  the  meatus 
auditoriuB  internus  and  the  petrous  portion  of  the  temporal  bone.* 
This,  the  immediate  investing  membrane  of  the 

Pll.  MaT£II. 

brain,  is  extremely  vascular,  and  composed  of  a 
minute  network  of  blood-vessels  held  together  by  delicate  connec- 
tive tissue.  From  its  internal  surface  vessels  pass  off  at  right 
angles  into  the  interior  of  the  brain.  The  pia  mater  dips  into  the 
fissures  between  the  convolutions,  and  penetrates  into  the 
ventricles  for  the  supply  of  their  interior,  forming  the  velum 
vnterpositum  and  the  choroid  pleom>aes.\ 

*  The  c«r«bro-BpiDal  fluid  varies  ia  amount  from  two  drachms  to  two  ounces.  It 
is  a  clear,  limpid  fluid,  slightly  alkaline,  coDtaioiog  98*5  ptirta  of  water,  and  I'S 
parts  of  solid  nrntter.  The  cerebro-npiaal  fluid  of  the  encephalon  and  thut  of  the 
spinal  cord  communicate. 

t  The  arachnoid  ia  said  to  be  nupplied  with  fllaments  from  the  motor  root  of  the 
fifth,  the  facial  nnd  the  spinal  accesjiory  nerrea;  the  pia  mater  by  the  third,  aixth^ 
facial,  pQcutnogaatric,  apinal  acceaaory  and  sympathetic  neiru. 
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tortuouBly  by  the  side  of  the  body  of  the  sphenoid,  along  the  inner 
wall  of  the  cavernous  sinus.  It  appears  on  the  inner  side  of  the 
anterior  clinoid  process,  and,  after  giving  off  the  ophthalmic, 
divides  into  the  anterior  and  middle  cerebr.il  and  posterior  oom- 
rounicating  arteries. 
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a.  The  anterior  cerebral  arteiy  passes  forwards  to  reach  the  longi- 
tudinal fissure  between  the  hemispheres,  curves  round  the  front  part  of 
the  corpus  callosum,  then  runs  backwards  along  its  upper  surface  (under 
the  name  of  the  artery  of  the  corpus  callotum),  and  terminates  in 
branches  which  anastomose  with  the  posterior  cerebral.  The  anterior 
cerebral  arteries  of  opposite  sides  run  close  together ;  and  at  the  base  of 
the  brain  are  connected  by  a  transverse  branch,  called  the  anterior 
communicating  artery  (%.  139). 

b.  The  middle  cerebral  arteiy,  the  largest  branch  of  the  internal 
carotid,  runs  deeply  within  the  fissure  of  Sylvius,  and  divides  into  many 
branches,  distributed  to  the  anterior  and  middle  lobes.  Near  its  origin 
it  gives  ofi*  a  multitude  of  small  arteries,  which  pierce  the  locus  per- 
foratus  anticus  to  supply  the  corpus  striatum. 

c.  The  posterior  communieating  artery  proceeds  directly  backwards 
to  join  the  posterior  cerebral ;  thus  establishing  at  the  base  of  the  brain 
the  free  arterial  inosculation  called  the  circle  of  Willis. 

d.  The  anterior  choroid  artery,  a  small  branch  of  the  internal  carotid, 
arises  external  to  the  posterior  communicating  artery.  It  runs  back- 
wards, and  enters  the  fissure  at  the  bottom  of  the  middle  horn  of  the 
lateral  ventricle,  to  terminate  in  the  choroid  plexus  of  ihat  cavity. 

VEBTXBaAL  This  arteiy,  a  branch  of  the  subclavian  in  the 

Artbbt.  fij.gt  part  of  its  course,  winds  backwards  along  the 

arch  of  the  aUas,  and  enters  the  skull  through  the  foramen  magnum 
by  perforating  the  posterior  occipito-atlantold  ligament.  It  then 
curves  round  the  medulla  oblongata  between  the  hypoglossal  nerve 
and  the  anterior  root  of  the  first  cervical.  At  the  lower  border 
of  the  pons  Varolii,  the  two  arteries  unite  to  form  a  single  trunk 
— the  '  hasUa/r '— •which  is  lodged  in  the  groove  along  the  middle 
of  the  pons,  and  bifurcates  at  its  upper  border  into  the  posterior 
cerebral  arteries. 

Each  vertebral  artery,  before  joining  its  fellow,  gives  off — 

a.  A  posterior  meningeal  branch,  distributed  to  the  postraior  fossa  of 
the  skull. 

b.  Anterior  and  posterior  spinal  arteriea,  which  itm  along  the  median 
fissures  of  the  front  and  back  surfiioee  of  the  spinal  cord. 

c.  The  inferior  cerebellar  artery,  sometimes  a  branch  of  the  basilar, 
but  more  frequently  of  the  vertebral,  passes  backwards  between  the  hypo- 
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glossal  and  pneumogastric  nerree,  and  divides  into  two  branches,  which 
an?  dLstribiit«l  to  the  inferior  earface  of  the  cei-ebelhim. 

The  basilar  artery,  formed  by  the  junctioB  of  the  two  vertebral, 
in  its  course  along  the  pons  gives  off  on  each  side — 

a.  Transverse  branches  which  pass  outwards  on  the  pons  :  one,  the 
awJitnry,  enters  the  meatus  anditoriiis  internus  with  the  auditory  nerve, 
to  be  distributed  to  the  internal  ear, 

ft.  The  anterior  cerebellar,  which  supplies  the  front  port  of  the  lowe 
surfaict!  of  the  cerebellum  end  anastomoses  with  the  other  oerehelli 
arteries. 

c.  The  superior  cerebellar,  which  is*  distributed  to  the  upper  snt 
of  the  cerebellum  ;  the  valve  of  Vieuasens  and  part  of  the  velum  inter- 
positum. 

d.  The  two  posterior  eerebrai,  the  terminal  biunchea  into  which  the 
basilar  artery  divides,  run  outwards  and  backwards,  in  front  of  the  third 
nerve.  They  wind  round  the  crura  cerebri  and  di\nde  into  numerous 
bmnches  which  supply  tho  under  smfnce  of  tlie  posterior  cerebral  lobes, 
and  ultimately  inosculate  with  the  other  cerebral  arteries.  Each  gives 
off  a  Braall  posterior  choroid  artery,  distributed  to  the  velum  inter- 
positum,  and  choroid  plexus. 

Cmcu!  OF  This  important  arterial  inosculation  (fig.  139)  is 

VfiLua.  formed,  laterally,  by  the  two  anterior  cerebral, 

the  two  internal  carotid,  and  the  two  posterior  communicating 
arteries;  in  front,  it  is  completed  by  the  anterior  communicating- 
artery  ;  behind,  by  the  two  posterior  cerebral.  Tlie  tortuosity  of 
the  large  arteries  before  they  enter  the  brain  serves  to  mitigate 
the  force  of  the  heart's  action;  and  the  circle  of  Willis  provides  a 
free  supply  of  blood  from  other  vessels,  in  case  any  accidental  cir- 
cumstance should  stop  the  flow  of  blood  throtigh  any  of  the  more 
direct  channels.* 

*  Id  many  of  the  long-necked  herbirorona  quadrnpfda  a  provision  bu  been  made 
in  the  diapoiition  of  tho  intcnuil  carotid  artcrirs,  for  the  purpose  of  equalising  the 
for«e  of  the  blood  supplied  to  the  brain.  Hie  arteries,  as  they  enter  the  akull,  divide 
into  sereral  branches,  which  again  unite  and  form  a  remarkable  nvtvork  of 
arteriea,  called  by  Oaleo,  who  first  described  it,  the  'rttr  ninxhiU.'  The  object  of  this 
evidently  is  to  moderate  the  rapidity  with  which  the  Mood  would  otherwise  enter  the 
rmnium  in  the  different  positions  of  the  head,  and  thus  presterre  the  brain  frcym 
those  sudden  influxiona  to  which  it  would  umler  other  circamstances  be  cuntimmlly 
exposed. 
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PacuLUBmw  Beddes  the  circle  of  Willis,  there  are  other 

ov  THB  Cbbibbax,  peculisTities  relating  to  the  circulation  of  the 
Cimcui^Tiow.  Uood  in  the  brain  :  namely,  the  length  and  tor- 

tuosity of  the  four  great  arteries  as  they  enter  the  skull ;  their 
passage  through  tortuous  bony  canals  ;  the  spreading  of  their  rami- 
fications in  a  very  delicate  membrane,  the  pia  mater,  before  they 
enter  the  substance  of  the  brain ;  the  minuteness  of  tha  capillaries, 
and  the  extreme  thinness  of  their  walls  ;  the  formation  of  the  venous 
sinuses  (p.  8),  which  do  not  accompany  the  arteries ;  the  chordae 
Willisii  in  the  superior  longitudinal  sinus ;  the  absence  of  valves  in 
the  sinuses ;  and  the  confluence  of  no  less  than  six  sinuses,  forming 
the  torctdar  HerophyU,  at  the  internal  occipital  protuberance. 

OxMiBAL  Di-  ^6  roBBa  of  nervous  substance  contained  within 

TiaioM  OF  THB  tho  fiTRTiinm,  comprised  imder  the  common  term 

Bbain.  brain  (encephalon),  is,  divided  into  four  parts :  the 

cer^)rumy  which  occupies  the  whole  of  the  upper  part  of  the 
cranial  cavity ;  the  cer^>dlumy  or-  smaller  braiu,  which  occupies 
the  space  below  the  tentorium  cerebelli ;  the  pons  Va/rolii,  or  the 
quadrilateral  mass  of  white  fibres  which  rests  upon  the  basilar 
process  of  the  occipital  bone ;  and  the  medulla  oblongata^  situated 
below  the  pons,  and  continuous  with  the  spinal  cord  (fig.  142). 

The  weight  of  the  entire  encephalon  bears  a  proportionate  re- 
lation to  the  intellectual  power.  The  result  of  observations  shows 
that  it  averages  in  males  about  50  ounces,  and  in  females  about 
44  ounces. 

MrouixA  Ob-  This  term  is  applied  to  that  part  of  the  cerebro- 

roKGATA.  spinal  axis  which  is  placed  below  the  pons  Varolii, 

and  is  continuous  with  the  spinal  cord  on  a  level  with  the  upper 
border  of  the  atlas.  It  is  slightly  pyramidal  in  shape,  with  the 
broad  part  above.  It  lies  on^.the.  basilar  groove  of  the  occipital 
bone,  and  descends  obliquely  backwards,  through  the  foramen 
magnum.  Its  posterior  surface  i&  received  into  the  fossa  (vallecula) 
between  the  hemispheres  of  the  cerebellum. ,  It  is  about  an  inch 
and  a  quarter  in  length,  and  neady  an  inch  thick  at  .its  broadest 
part. 

In  front  and  behind,  the  medulla  is  marked  .  by  a .  median 
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fissure,  the  antei'lor  and  posterior  Tnedian  fissures^  which  are  the 
continuations  of  the  median  fissures  of  the  spinal  cord.  The 
anterior  ends,  below  the  pons  Varolii,  in  a  cul-de-sac,  termed  the 
fm'amen  ca'cuni^  and  is  occupied  by  a  process  of  pia  mater.  The 
posterior  runs  along  the  floor  of  the  foiurth  ventricle  as  a  shallow 
median  groove. 

The  surface  of  the  medulla  is  marked  out  on  each  side  into 
four    longitutlinal   columns,   which   receive  tlie    following   names 
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from  before  backwards :  the  antei^ior  pyramids^  the  olivwry  bodUSf 
the  restiform,  hodiea,  and  ih^jtosterior  pynirnkts. 

The  atUerior  pyramals  -are  two  columns  of  white  matter, 
narrow  below, '  but  increasing  gradually  in  breadth  as  they 
ascend  towards  the  pons.  At  this  part  they  become  constricted, 
and  may  be  traced  through  tlie  pons  into  the  crura  cerebri. 
The  fibres  of  which  they  are  in  the  main  composed  are  derived 
from  the  anterior  columns  of  tlie  spinal  cord,  and  consist  there- 
fore of  motor  fibres.     On  separating  the  pyramids  about  an  inch 
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below  the  pons,  bundles  of  nerves  are  seen  decussating  across 
the  anterior  fissure  (fig.  140).  This  is  the  explanation  of  cross 
paralysis — i.e.  when  one  side  of  the  brain  is  injured,  the  loss 
of  motion  is  manifested  on  -the  opposite  side  of  the  body.*  This 
decussation,  whioh  consists  of  three  or  four  bundles  on  each  side, 
involves  only  the  inner  fibres  of  the  pyramid  ;  the  outer  fibres 
ascend  through  the  pons  without  crossing.  The  decussating 
fibres  are  the  continuations  upwards  of   the  deep  fibres  of  the 

Fio.  m. 
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lateral  columns  of  the  spinal  cord,  which  here  come  forwards  to 
the  surface,  and  push  aside  the  anterior  columns. 

The  olivary  btxUes  are  the  two  oveiI  eminences  situated  on  the 
outer  side  of  the  anterior  pyramids,  from  which  they  are  separated 
by  a  shallow  depression.  They  do  n<5t  ascend  qiute  as  high  as  the 
pons.     They  consist  externally  of  white  matter ;  and,  when  cut 

•  The  phenomr!non  of  cross  paralysis  of  Roiwntion  is  explained  by  the  fitct  mada 
out  liy  Brown-S^quard,  that  the  pathti  of  sensory  impresaiona  cross  racli  other  Id  the 
grey  mutter  of  the  cord. 
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into,  their  interior  presents  an  undulating  line  of  yellowish-brown 
colour,  called  from  its  zigzag  sLape  the  ctyrpus  dentahim.  This, 
which  is  sometimes  called  the  olivarif  nu^eUrS^  forms  an  interrupted 
circle,  incomplete  at  its  upper  and  inner  side,  so  that  it  nearly 
isolates  the  white  matter  within.  The  small  grey  mass  placed  above 
the  corpus  dentatum,  and  similarly  composed  of  grey  matter,  is 
called  the  accessory  olivary  nttdeus.  At  the  lower  part  of  the 
olivary  body,  some  white  fibres  may  be  observed  arching  round 
from  the  anterior  median  fissure,  constituting  the  arci/oi'vi  Jlbres 
of  Holando. 

The  resti/orm  bodies,  situated  to  the  outer  side  of  and  behind 
the  olivary  bodies,  are  the  continuations  upwards  of  the  posterior 
columns  of  the  spinal  cord.  As  they  ascend  they  diverge  and 
pass  into  the  cerebellum,  constituting  its  inferior  peduncles 
(fig.  141).  Owing  to  this  divergence,  the  grey  matter  of  the 
medulla  is  exposed,  so  that  the  floor  of  the  fourth  ventricle  (of 
which  the  rei^tiform  bodies  assist  in  forming  the  latemnwundaries) 
is  mainly  composed  of  grey  matter.  The  restiform  bodies  consist 
of  white  fibres  derived  from  the  posterior  and  lateral  columns 
of  the  spinal  cord ;  in  its  interior  is  some  grey  matter  continuous 
with  that  in  the  posterior  part  of  the  cord. 

The  posterior  pyraviids  are  the  two  slender  white  columns  on 
each  side  of  the  posterior  median  fissure.  Ascending,  they 
diverge  and  thus  form  the  apex  of  the  fourth  ventricle.  At  their 
point  of  separation  the  posterior  pyramids  enlarge,  and  form  the 
processus  davatus  ;  after  which  they  diminish  in  size,  and  run  up 
with  the  restiform  bodies,  which,  however,  they  soon  leave  and  are 
continued  upwards  into  the  cerebrum  along  the  floor  of  the  fourth 
ventricle. 

Emerging  from  the  anterior  median  fissure  may  be  noticed 
some  superficial  transverse  white  fibres  which  cross  below  the 
lower  extremity  of  the  olivary  bodies,  and  sometimes  also  the 
anterior  pyramids ;  these  are  known  as  the  ard/orm  fibres  of 
Rolando  (fig.  140),  They  are  probably  connected  with  white 
fibres  which  run  horizontally,  constituting  an  imperfect  septum 
between  the  two  halves  of  the  medulla,  and  may  be  seen  when  a 
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longitudinal  section  is  carefully  made  throiigh  its  middle.  The 
majority  of  these  septal  fibres  enter  the  olivary  bodies,  and  then 
emerging  through  the  grey  matter  of  the  corpus  dentatum, 
become  continuous  with  the  fibres  of  the  restiform  bodies  and 
lateral  tracts;  others  pass  out  firom  the  posterior  fissure  and 
wind  round  the  restiform  bodies.  These  latter  fibres  are  the  trans- 
verse striait  seen  on  the  floor  of  the  fourth  ventricle,  some  of  which 
form  the  roots  of  the  auditory  nerves. 

PomVABom  ^^^  convex    eminence    of    transverse  white 

oBOBBiiTCoiatis*  fibres  (p.  584)  is  situated  at  the  base  of  the 
SUM  OF  TH>  Ca-  brain,  immediately  above  the  medulla  oblongata. 
"™*"'™*  It  rests  upon  the  basilar  groove  of  the  occipital 

bone,  and  in  its  antero-posterior  diameter  measures  rather  more 
than  an  inch.  The  upper  margin  is  convex,  and  arches  over  the 
crura  cerelni ;  the  lower  is  nearly  straight,  being  separated  from 
the  medulla  by  a  transverse  groove.  On  each  side  the  pons 
becomes  narrower,  in  consequence  of  the  transverse  fibres  being 
more  closely  aggregated ;  these  enter  the  anterior  part  of  the 
cerebellum,  constituting  its  middle  eras.  Along  the  middle 
runs  a  shallow  groove  which  lodges  the  basilar  artery.  If  the 
pia  mater  be  removed,  we  observe  how  the  superficial  fibres 
pass  transversely,  to  connect  the  two  hemispheres  of  the  cere- 
bellum. Throughout  the  mammalia  the  size  of  the  pons  bears  a 
direct  ratio  to  the  degree  of  development  of  the  lateral  lobes  of 
the  cerebellum ;  therefore  it  is  larger  in  man  than  in  any  other 
animal.* 

When  the  superficial  transverse  fibres  are  dissected  oflF,  the 
longitudinal  fibres  of  the  anterior  pyramids  are  seen  passing  up 
beneath  them  to  enter  the  crura  cerebri,  like  a  river  under  a 
bridge,  hence  its  name  of  pons.  These  pyramidal  fibres  are 
separated  into  yet  smaller  bundles  by  deeper  transverse  fibres, 
which,  like  the  superficial  transverse  ones,  are  continued  into  the 
cerebellum. 

Besides  the  transverse  and  longitudinal  fibres  just  described, 

*  Bird*,  reptiles,  and  fishes  have  no  pons,  as  there  are  no  lateral  lobes  to  the 
cerebellum. 
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the  pons  contains  a  considerable  amount  of  gtey  matter,  which  is 
distributed  between  the  transverse  and  longitudinal  fibres. 

The  pons,  like  the  medulla  oblongata,  has  an  imperfect 
median  .«eptum,  composed  of  horizontal  fibres,  some  of  which  at  its 
anterior  border  siuround  the  crura  cerebri. 

The  cerebrum  in  man  is  so  much  more  de- 
veloped than  tbe  other  parts  of  the  encephalon 
that  it  completely  overlies  them,  and  forms  by  far  the  largest 
portion.  It  is  oval  in  form,  and  convex  on  its  external  aspect.  It 
is  divided  in  the  middle  line  into  two  symmetrical  parts,  termed 
the  right  and  left  hemispheres,  by  the  deep  longitudinal  fiaswM, 
which  is  occupied  by  the  falx  cerebri  (p.  7).*  The  cerebrum  is 
composed  of  numerous  parts — viz.,  of  certain  internal  ganglionic 
masses,  the  corpora  striata,  optic  thalami,  and  corpora  quadri- 
Fio.  142.  gemina;    of    comniissural   white    fibres, 

the  fornix,  corpus  callosum,  and  the  com- 
missures of  the  third  ventricle ;  of  tho 
pineal  and  pituitary  bodies  ;  and,  lastly,  of 
the  two  lateral  hemispheres,  which  overlie 
and  conceal  the  parts  previously  men- 
tioned. 

The  cerebrum  rests  upon  the  anterior 
and  middle  fossae  of  the  liase  of  the  skull, 
and  the  tentorium  cerebelli.     There  are 
three   surfaces   to  each   hemisphere :   an 
1,  s,  a.  Anterior  iniddi<>,  ui.i  poit^  extemal  or  couvex  ;  an  inner  or  median  ; 

nor  loba  w  ine  oerebriiui. 

*•  ^^'^iHiL  ^^^  ^"  inferior,  interrupted  by  the  fissure 

•.  MfldnlU  oblongmU.  of  SylviuS. 

By  widely  separating  the  two  hemispheres  at  the  longitudinal 
fissiu'e  (the  brain  being  in  its  natm-al  position  ">,  we  discover  that 
they  are  connected  in  the  middle  by  the  transverse  white  com- 

*  Examples  are  occasional! j  met  with,  where  the  longitudinal  finare  ia  not 
exacttj  in  the  middle  Hue,  the  conseqacDce  of  which  want  of  sjrmnietry  is,  that  oat 
hemisphere  is  Uiiger  than  the  other.  Bichat  ('  Recherchea  phjsiologiqnei  sur  la  Via 
et  la  Mort,'  Paria,  1829)  waa  of  opinion  that  this  anomaly  exercised  a  dcloteriona 
inflaence  on  the  inteJIect.  It  ia  remarkable  that  the  exarointttion  of  his  own  braiu 
altar  death  went  to  prove  the  error  of  his  tlieorj'. 
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misflure,  called  the  oorpus  ccUloaum.  In  front  of,  and  behind  this 
white  mass,  the  fissure  extends  to  the  base  of  the  brain. 

The  surface  of  each  hemisphere  is  mapped  out  by  tortuous 
eminences  termed  convolutions  {gyriy,  separated  from  each  other 
by  deep  furrows,  aidci.  Many  of  the  furrows  are  occupied  by 
the  large  veins  in  their  course  to  the  sinuses ;  others  are  filled 
with  subarachnoid  fluid.  The  convolutions  are  folds  of  the  brain, 
for  the  purpose  of  increasing  the  extent  of  the  surface  for  the 
grey  nerve-substance.  They  are  not  symmetrical  on  both  sides, 
although  they  follow  a  somewhat  similar  arrangement.  Their 
number,  arrangement,  and  depth,  vai^  f^omewhat  in  different 
individuals,  and,  to  a  certain  extent,  may  be  considered  an 
index  of  the  degree  of  intelligence.* 

Since  the  grey  matter  forms  a  sort  of  bark  roimd  the  white 
substance,  it  is  often  called  the  cortical  substance.  The  depth 
of  the  sulci  between  the  convolutions  varies  in  different  brains, 
from  an  inch  to  half  an  inch ;  hence  it  follows  that  two  brains 
of  equal  size  may  be  very  unequal  in  point  of  extent  of  surface 
for  the  grey  matter,  and  therefore  in  amount  of  intellectual 
capacity.  Under  the  microscope  the  cortical  layer  is  seen  to 
consist  of  four  layers,  two  grey  alternating  with  two  of  white, 
the  external  layer  being  always  white.f 

Some  of  the  sulci,  from  their  depth,  regularity,  and  early 
period  of  development,  are  termed  the  primary  JissureSf  and  map 
out  the  surface  of  the  cerebrum  into  its  different  lobes.  Of  these 
there  are  three:  the  Jiasure  of  Sylvius,  the  Juiaure  of  Rolando 
or  central  fiBsure^  and  ^\&  panieto<>cci'piidl  fieswre  (fig.  143), 

*  Those  who  -wish  to  investigate  the  cerebral  conroIntioBS  ia  their  simplest  form 
in  the  lower  classes  of  mammalia,  and  to  trace  them  through  their  soccessiye  develop- 
ment  and  arrangement  into  gronpa  as  we  ascend  to  the  higher  classes,  should 
consult  Learet,  'Anatomie  compart  dnSystime  Nerrenz  consid^rie  dans  ses  Rapports 
avec  I'Intelligence,'  Paris,  1839  ;  alsoForille,  'Traiti  de  I'Anat.  dn  Systime  Nerrenx,' 
&&,  Paris,  1844.  The  convolntions  of  the  hnman  brain  have  been  described  by 
Ecker,  'On  the  Convolutions  of  the  Hnman  Brain,'  1873;  and  by  Turner,  'The 
CSonvoIutions  of  the  Human  Brain,  topographically  considered,'  Edin.  1866. 

f  Six  layers  may  be  demonstrated  in  some  situations,  chiefly  near  the  corpus 
ealloeum  and  the  occipital  lobe.  For  an  account  of  these  laminae  see  Lockhart 
Claske,  'Proceed.  Royal  Society,'  1868. 
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Thejisaure  of  Sylviua  is  seen  on  the  base  of  the  cerebrum, 
and  receives  the  lesser  wing  of  the  aphenoid  bone.  It  curves 
outwards  as  a  deep  cleft,  and  divides  into  two  rami ;  an  as- 
cending or  vertical,  about  an  inch  in  lengfti,  and  a  poeterior  or 
horizontal  ramus,  which  passes  backwards,  and  •ends  al)out  the 
middle  of  the  hemisphere. 
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The  fissure  of  Rolando  or  central  fissure  runs  obliquely  over 
the  outer  surface  of  the  hemisphere.     It  commences  close  to  the 
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longitudinal  fissare  about  its  middle,  then  runs  downwards  and 
forwards,  and  tenninatea  a  little  above  the  fork  of  the  Sylvian 
fissure. 

The  parieto-oocipiial  fissure  is  seen  on  the  median  surface 
of  the  hemisphere  towards  its  posterior  part.  It  begins  on  its 
median  surflEice  about  half  an  inch  behind  the  corpus  callosum, 
then  ascends  nearly  vertically,  and  ends  on  ihe  external  aspect 
of  the  cerebrum  about  an  inch  from  the  longitudinri  fissure.* 

Other  important  fissures  besides  the  prionary  just  described 
are  seen  on  the  cerebral  surfiice.  They  Are  cliiefly  foimd  on  the 
median  aspect  of  the  hemisphere,  and  are  as  foHows  (fig.  144)  :— 

The  calloso-Tnargmal  fi^aure  runs  nearly  parallel  with  the 
anterior  two-thirds  of  the  corpus  callosum,  then,  changing  its 
direction,  it  ascends  obliquely  and  terminates  on  -the  external 
aspect  of  the  hemisphere,  where  it  forms  a  deep  notch  immedi- 
ately behind  the  fissure  of  Roland«. 

The  calcarvne  fiaaure^  also  seen  on  the  ^median  surface,  begins 
close  to  the  posterior  border  of  the  cerebrum,  and  then,  running 
nearly  horizontally  forwards,  terminates  below  the  corpus  callosum. 
Midway  in  its  course  it  is  joined  at  an  acute  angle  by  the  parieto- 
occipital fissure.- 

The  primary  fissures  form  the  boundaries  of  the  various  lobes 
of  which  each  hemisphere  is  composed. 

Thus  the  frontal  lobe  is  that  part  of  the  cerebrum  anterior 
to  the  fissure  of  Rolando  on  the  external  surface,  and  the  ealloso- 
marginal  fissure  on  the  mecKan.  The  parietal  iobe  is  placed 
between  the  fissure  of  Rolando  and  the  external  parieto-occipital 
fissure. 

The  occvpital  lobe  consists  of  the  posterior  part  of  the  hemi- 
sphere behind  and  below  the  parieto-occipitsiL  fissure.  The  tem- 
poro-aphenoidal  lobe  is  bounded  above  by  the  horizontal  ramus 
of  the  Sylvian  fissure,  and  forms  that  part  of  the  hemisphere 
which  occupies  the  middle  cerebral  fossa. 

The  ielamd  of  BeU  or  the  central  lobe  lies  deep  in  the  fissure 

*  The  fisBure  of  Bolando  is  first  seen  about  the  fifth  month  of  foetat  life ;  the 
parieto-occipital  fiHora,  between  the  fourth  and  fifth  month. 
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of  Sylvius.  It  consists  of  a  number  of  hidden  convolutions 
{f/yri  opertl)  connected  witb  those  adjoining  it,  and  corresponds 
to  the  under  surface  of  the  corpus  striatum.  The  frontal  lobe 
is  on  its  external  surface  divided  by  two  frontal  fissixres  into  a 
Buperior,  middle,  and  inferior  frontal  convolution  (fig.  143). 

The  only  fissure  of  the  parietal  lobe  is  the  inter-parietal  sulcus, 
which  separates  the  upper  from  the  lower  parietal  convolution, 
which  latter  is  occasionally  divided  into  the  supra-marginal  and 
angular  gynw;  the  one  being  above,  the  other  behindthe  fissure  of 
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Sylvius.  Behind  the  fissure  of  Rolando  is  the  ascending  parietal 
convolution,  which  is  usually  continiious  with  the  ascending  frontal 
convolution,  above  and  below  the  fissure. 

The  occipital  lobe  is  composed  of  a  superior,  middle,  and  in- 
ferior occipital  convolution,  separated  by  ill-defined  sulci,  and 
connected  wilh  some  parietal  and  temporo-sphenoidal  convolutions 


DISSEGTIOK  OF  THE  BBAIK.  593 

by  the  cmnedant  gyri.  The  temporo-sphenoidal  lobe  is  traversed 
by  two  parallel  fissures,  which  divide  it  into  a  superior,  middle, 
and  inferior  temporo-sphenoidal  convolution.  In  front  of  the 
under  aspect  of  this  lobe,  there  is  the  uncinate  or  kippocampdl 
convolution,  which  is  continuous  with  the  gyrus  fomicatus.  In  this 
sitiiation  also  we  find  two  fissures,  the  hippoca/mpal  and  the  col- 
IcUercdy  the  former  of  which  corresponds  to  the  hippocampus  major, 
the  latter  to  the  eminentia  collateralis.  The  remaining  convolu- 
tions are  seen  on  the  median  surface  of  the  hemisphere,  and  com- 
prise the  gy7ni8fomicatu8,w}ncii  courses  round  the  corpus  callosum; 
the  cuneuB,  situated  between  the  parieto-occipital  and  calcarine 
fissures ;  and  the  proBcuneiLS  or  quadrate  lobe  placed  in  front  of  the 
parieto-occipital  fissure. 

NoMKNCLATDM        '^^^  scveral  objects  seen  at  the  base  of  the  brain 

or  THH  Pabts  at      in  the  middle  line  should  now  be  examined,  pro- 

TiaBASB  OF  THB      ceediDg  in  order  from  the  front  (fig.  139,  p.  580). 

In  this  description  the  cerebral  nerves  are  omitted. 

These  will  be  examined  hereafter. 

In  the  middle  line,  dividing  the  frontal  lobes,  is  the  longitudinal 
fissure.  By  gently  separating  these  lobes,  we  expose  the  corpus  cal- 
losum, or  the  great  transverse  commissure  which  connects  the  two 
hemispheres  of  the  cerebrum.  Continued  backwards  and  outwards 
on  each  side  from  the  corpus  callosum  to  the  fissure  of  Sylvius  is 
a  white  band,  the  peduncle  of  the  corpus  callosum.  Extending  frt)m 
the  corpus  callosum  to  the  optic  commissure  is  a  thin  grey  layer, 
the  lamina  cinerea.  Between  the  frontal  and  temporo-sphenoidal 
lobes  is  the  fissure  of  Sylvius,  which  lodges  the  middle  cerebral 
artery.  The  optic  commissure,  formed  by  the  union  of  the  two 
optic  tracts,  is  seen  in  the  middle  line  behind  the  lamina  cinerea. 
At  the  root  of  the  fissure  of  Sylvius  is  the  locus  perforatus* 
anticutf.  Immediately  behind  the  optic  commissure  is  a  slight 
prominence  of  grey  matter,  the  tuber  cinereum;  from  this  de- 
scends a  conical  tube  of  reddish  colour,  the  infundibulum,  to  the 
apex  of  which  is  attached  the  pituitaiy  body.     Behind  the  tuber 

*  Called  '  perforatuB '  A:om  its  being  perforated  by  a  number  of  blood-vesaels,  for 
the  supply  of  the  corpus  striatum. 

QQ 
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cinereum  arc  two  round  white  bodies,  the  corpora  mammillarii 
Posterior  to  these  is  the  lucna  porforatus  posticus,  Avbich  is  l>oundfd 
bcdiiud  hy  the  pons,  and  Laterally  by  the  two  diverging  crura  cere- 
bri, two  roruid  cords  of  white  substance,  wliich  emerge  from  the 
anterior  border  of  the  pons.  Winding  round  the  outer  side  of  each 
eruB  is  a  Hoft  •wliite  band,  the  optic  tract. 

Examine  now  in  detail  the  various  objects  above  enumerat-ed, 
most  of  which  are  shown  in  fig.  1 39. 

The  lainina  cinerea  is  a  thin  layer  of  grey  substance,  which 
connects  the  corpus  callosum,  and  the  optic  coramissure;  it  passes 
above  this  and  becomes  continuous  with  the  tuber  cinereum.  If 
the  himina  be  torn,  which  is  very  easily  done,  an  aperture  is  made 
into  the  third  ventricle. 

The  locus  pprforatiis  antiycnsy  placed  to  the  inner  side  of  the 
commencement  of  the  fissure  of  Sylvius,  is  composed  partly  of 
grey  wubHtanco ;  crossing  it  is  seen  a  broad  white  band,  the 
peduncle  of  the  corpus  callosum. 

The  tuber  clnt'nnirn  is  a  prominence  of  grey  matter  immediately 
Itehind  the  optic  commissure,  and  from  it  a  conical  tube  of  reddish 
colour,  the  infnndibulum,  descends  to  the  pituitary  body.  This 
Ixidy,  which  occupies  the  sella  turcica,  is  of  red dis^h- brown  colour, 
and  consists  of  two  Iobe.s;  the  anterior,  the  larger,  is  concave 
Ijehind  t-o  receive  the  posterior  lobe.  It  weighs  from  five  to  ten 
grains,  and  on  section  resembles  in  structure  the  thyroid  gland,, 
l»eing  c^impoaed  of  reticular  tissue  with  numerous  cavities  filled 
with  nucleated  ocIIb  and  granular  matter. 

The  corpora  alhicmdui  or  miiimnillnria  are  two  round  white 
bodies,  which  are  formed  by  the  curl  of  the  anterior  crura  of 
the  fornix. 

The  focus  perforatus  })08t km Sy*  ia  a  depression  of  grey  matter, 
the  siuface  of  which  is  penetrated  by  small  vessels  which  sxipply 
the  optic  thalami. 

OaioiM  or  TM«  "^^^  cerebral  nerves  are  given  off  in  pairs,  named 

i;E«KnBAi.  the  iirst,  second,  third,  c^c,  according  to  the  order 

ytnwn.  jj,  ^vdich  they  appear,  beginning  from  the  front. 

•  Por.i  TAfint. 


DISSECTION  OF  THE   BBAIN. 


595 


There  are  nine  pairs.  Some  are  nerves  of  special  sense — as  the 
olfactory,  the  optic,  the  auditory ;  others  are  nerves  of  common 
sensation — as  the  larger  root  of  the  fifth,  the  glosso-pharyngeal, 
and  the  pneumogastric ;  others,  again,  are  nerves  of  motion — as 
the  third,  the  fourth,  the  smaller  root  of  the  fifth,  the  sixth,  the 
facial  division  of  the  seventh,  the  spinal  accessory,  and  the  hypo- 
glossal. 

Fia.  146. 
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First  Pair  or 
Olfactory 
Nerves. 


The  olfactory  nerve  is  triangular  on  section,  the 
apex  of  the  triangle  being  lodged  in  a  furrow 
{olfactory  aulcua)  between  the  convolutions.  It 
proceeds  straight  forwards  under  the  frontal  lobe,  and  terminates 
in  the  olfactory  bulb,  which  lies  on  the  cribriform  plate  of  the 
ethmoid  bone. 

The  olfactory  lobe  is  oval,  of  a  reddish-grey  colour,  and  very  soft 
consistence,  owing  to  the  large  amount  of  grey  matter  contained 
in  it.     It  gives  off  from  its  under  surface  about  twenty  branches, 

«  «  2 
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which  pass  through  the  foranuna  of  the  cribriform  plate.*  For 
the  description  of  these,  see  p.  233. 

The  nerve  arises  by  three  roots — an  outer  and  an  inner,  com- 
posed of  white  matter,  and  a  middle,  composed  of  ffrey  (p,  595). 

The  outer  root  passes  forwards  as  a  thin  white  line  from 
the  bottom  of  the  fissure  of  Sylvius,  and  describes  a  curve  with 
the  conuiivity  outwards.  Its  deeper  origin  has  been  traced  to  the 
optic  thalamus  and  a  nucleus  in  the  anterior  port  of  the  temporo- 
epheuotdal  lol.>e. 

The  inner  root  arises  from  the  posterior  extremity  of  the  in- 
ternal convolution  of  the  frontal  lobe,  and  thence  may  be  traced  to 
the  gyrus  fornicatug. 

The  mwiti/e,  or  grey  root,  arises  from  the  grey  matter  of  the 
sulcus,  in  which  the  nerve  is  lodged,  and  from  the  grey  matter 
of  the  locus  perforatus  anticus ;  to  see  it,  therefore,  the  nerve 
should  be  turned  backward!^.  It  containt^  white  fibres  in  its 
interior,  which  have  been  traced  to  the  corpus  striatum. 

SifcoKP  Paik  The  optic  tracts  arise  from  the  corpora  quiidri- 

oii  OiTic.  gemina,   the   curpora   geniculata,    and    the   optic 

tbalami  (p.  595).  They  wind  round  the  crura  cerebri,  with  which 
they  are  connected  by  their  aut«rior  bonlers,  and  join  in  the 
middle  line  to  form  the  optic  commiesure.  This  commissure  rests 
upon  the  sphenoid  bone  in  front  of  the  sella  turcica ;  and  from  it 
each  optic  nerve,  invested  by  its  fibrous  sheath,  passes  through 
the  optic  foramen  into  the  orbit  and  terminates  in  the  retioa. 

At  the  commissure  some  of  the  nerve-fibres  cross  from  one  side 
to  the  other.     This  decussation  affects  only  the  middle  fibres  uf 


•  Strictly  spwking,  the  olfactory  nerro  sad  ita  ganglion  are  integral  pArts  (the 
proMOCxspbalic  lolw)  of  tke  bruin.  What  in  human  anatoniy  is  CAlled  the  origin  of 
the  ncrre  is,  in  point  of  £ict,  the  cms  of  Lb«  olfactory  lobe,  and  ia  in  erory  wuy  homo- 
logooi  to  the  cru«  cerebri  or  cvrvbelli.  In  proof  of  iLiii,  look  &t  th«  enormous  kico 
»nd  connections  of  the  ertia  in  animala  which  huve  very  acute  sente  of  auioll. 
Throughout  the  vertebrate  kingdoni  there  is  a  strict  ratio  between  the  tten»e  of  smell 
and  the  development  of  th»  olfactory  lobeii.  Again,  in  many  animals,  these  IoIms  are 
actaully  larger  thAn  the  cerebral,  and  cunt&in  in  their  interior  a  cavity  which  rom- 
manicattsfl  with  the  latsral  ventricles.  According  to  Tiedemauu,  this  curitj  cxitta 
cm  in  tbo  human  fwlus  at  an  early  period. 
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the  nerve ;  the  outer  fibres  pass  from  one  optic  tract  to  the  optic 
nerve  of  the  same  aide ;  the  inner  fibres  pass  from  one  optic  tract 
round  to  the  optic  tract  of  the  opposite  eide ;  while  in  front  of  the 
commissiure  are  fibres  which  pass  from  one  optic  nerve  to  its  fellow 
(p.  600).* 

Third  Paiii  on  "^^^  apparent  origin  of  the  third  nerve  is  from 
MoT.iBRs  Ouv-  the  inner  side  of  the  cnia  cerebri,  immediately  in 
^*"'"*-  front  of  the  pons.     Some  of  its  roots,  however, 

pass  through  the  locua  niger  and  the  tegmentum  of  the  crus, 
to  reach  a  grey  nucleus  beneath  the  iter  a  tertio  ad  quartum 
ventriculum  and  below  the  corpora  qiiadrigemina  (p.  595).  It 
passes  through  the  sphenoidal  fissure  and  supplies  all  the  muscles 
of  the  orbit,  except  the  superior  oblique  and  the  rectus  eitemus. 

Fourth  Pair  The  fourth  nerve  arises  from  the  upper  surface 

OB  Tbochlkar  of  the  valve  of  Vieussens  (p.  612).  Here  it 
Nkktm.  divides  into  three  sets  of  fibres :  one,  aecendingt 

passes  to  the  roof  of  the  aqueduct  of  Sylvius  ;  another,  decuasodiwj^ 
passes  over  to  the  opposite  side  to  join  the  ascending  fibres  ;  and 
a  third,  or  descending,  which  risea  from  the  floor  of  the  fourth 
ventricle  close  to  the  locus  crorulens.  It  runs  obliquely  outwards, 
winds  round  the  crus  cerebri,  enters  the  orbit  through  the  sphe- 
noidal fissure,  and  supplies  the  superior  oblique. 

Fifth  pAia  on  The  fifth   nerve  consists  of  two  roots,  both  of 

Triiikmi.hal  which  arise  apparently  from  the  outer  side  of  the 

*"■  pons   Varolii  (p.  584);   but  their   real  origin   is 

deeper.  The  smaller  and  anterior  of  the  two  roots,  consisting  of 
motor  fibres  only,  may  be  trace<l  to  the  outer  side  of  the  fourth 
ventricle,  and  to  a  grey  nucleus  at  the  lower  part  of  the  medulla  ; 
the  posterior  and  larger  root  consisting  of  purely  sensory  fibres, 
may  be  traced  to  a  mass  of  nerve-celts  in  connection  with  the  grey 
tubercle  of  Rolando,  and  also  to  the  middle  of  the  floor  of  the 
fourth  ventricle.  The  nerve  proceeds  forwards  over  the  apex  of 
the  petrous  portion  of  the  temporal  bone  ;  here  is  developed,  upon. 

•  This  deciiB?atton  wna  ingsniouslj  rappoeod  bj  Dr.  Wollaston  ('Philos,  Tnms.  of 
the  Royal  Society,'  1824)  to  account  for  uiDgln  Tision,  since  the  right  hiilvM  and  ih* 
left  halvn  of  the  eje*  would  dfrire  th«ir  DBfre-flbrea  from  the  same  optic  nerve. 
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Sktkhtu  Putt, 


the  sensitive  root,  the  Gasserian  gang-lion.  The  root  then  divides 
into  three  branches — the  ophlhalvilc,  which  passes  through  the 
sphenoidtil  fissure  ;  the  superior  maxillary ^  which  passes  through 
the  foramen  rotnndum  ;  the  inferior  Tnax'dlanj^  which  passes 
through  the  foramen  ovale.  They  all  confer  common  sensation 
xjpon  the  parts  lltey  supply,  which  comprises  the  entire  face  and 
sides  of  the  head.  The  amall  motor  root  passes  heneath  the 
ganglion,  with  which  it  has  no  connection,  and  accompanies  the 
inferior  maxillaiy  division,  to  be  distributed  to  the  muscles  of 
mastication. 

Sixth  Pair  OB  The  sixth   nerve  emerges  from  the  groove  be- 

ABDDCKKTn.  tween  the  pons  and  the  anterior  pyramid  (p.  584), 

with  both  of  which  it  is  connected.  Its  deep  origin  has  been 
traced  to  a  grey  nucleus  of  nerve-cells  in  the  floor  of  the  fourth 
ventricle.  It  leaves  the  skull  through  the  sphenoidal  fissurej  and 
supplies  the  rectus  extemua  of  tiie  eye. 

The  seventh  comprises  two  nerves — ^heportlo 
dura,  or  motor  nene  of  the  face,  and  the  poi'tto 
moUUj  or  auditory  uerve.  The  two  nerves,  of  which  the  portio 
dma  is  the  more  internal  and  anterior,  arise  apparently  from  the 
lower  Ixirder  of  the  pons  Varolii  (p.  584).  The  deep  origin  of 
the  portio  dura  is  stated  to  pass  through  the  medulla  to  the  grey 
nucleus  in  the  floor  of  the  fourth  ventricle  near  the  origin  of  tlie 
sixth  nerve.  The  deep  origin  of  the  portio  ritoUis  is  from  the 
internal  auditory  nucleus  in  the  floor  of  the  foiurth  ventricle.  The 
nerve  then  passes  outwards,  and  enters  the  meatus  auditoriui? 
intemus  in  company  with  tlie  portio  diu-a.  For  the  further 
description  of  the  portio  dura,  see  p.  90.  The  auditory  nerve 
divides  at  the  bottom  of  the  meatus  auditorius  intemus  into 
cochlear  and  vestibular  branches,  which  are  distributed  to  the 
internal  ear. 

This  comprises  three  nerves — the  glosao- 
pharyngeal,  the  pneunwgastriCf  and  the  nervus 
acce98orins  (p.  580).  The  glosso- pharyngeal  nerve  arises  by  several 
tilament^  from  the  restiform  body  of  the  medulla,  through  which 
thej   may   be  traced  to    a   grey   nucleus  in  the  outer  port  of 
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the  floor  of  the  fourth  ventricle,  close  to  the  nucleus  for  the 
vagus. 

The  pneumogastric  nerve  arises  by  numerous  filaments  which 
pass  to  a  grey  nucleus  in  the  floor  of  the  fourth  ventricle,  close  to 
the  middle  line. 

The  nervus  accessorius  is  composed  of  two  parts — an  upper  or 
accessory  portion,  which  arises  from  the  medulla  ;  and  a  lower  or 
spiual  portion,  which  arises  from  the  spinal  cord.  The  accessory 
fibres  may  be  traced  to  the  nucleus  at  the  apex  of  the  calamus 
scriptorius.  The  spinal  portion  arises  by  a  series  of  slender  filaments 
from  the  lateral  tract  of  the  spinal  cord  as  low  down  as  the  fifth  or 
sixth  cervical  vertebra.  The  spinal  portion  ascends  behind  the 
ligamentum  denticulatimi,  through  the  foramen  magnum,  into 
the  skull,  and  joins  the  accessory  part.  The  nervus  accessorius 
then  passes  through  the  foramen  jugulare  with  the  pneumogastric 
and  glosso-pharyngeal  nerves.  The  glosso-pharyngeal  is  distri- 
buted to  the  mucous  membrane  of  the  pharynx,  and  back  of  the 
tongue  (p.  224).  The  pneumogastric  is  distributed  to  the 
pharynx,  the  larynx,  the  heart  and  lungs,  the  oesophagus,  and 
stomach.  The  nervus  accessorius  supplies  the  sterno-mastoid,  and 
the  trapezius.  For  the  further  description  of  these  nerves,  see 
pp.  225,  226. 

Ninth  Paib  ob        This  nerve  arises  by  several  filaments  from  the 
HrpoaLossAx.  medulla,  along  the  groove  between  the  anterior 

pyramid  and  the  olive.  Its  fibres  may  be  traced  to  a  long  grey 
nucleus,  which  forms  an  eminence  in  the  floor  of  the  fourth  ven- 
tricle in  front  and  to  the  inner  side  of  the  vagal  nucleus.  It 
leaves  the  skull  through  the  anterior  condyloid  foramen,  and  is 
distributed  to  the  muscles  of  the  tongue  and  depressors  of  the  os 
hyoides  and  larynx. 

Dissection  of  The  brain  should  now  be  laid  on  its  base.    By 

THB  Bbaim.  gently  separating  the  hemispheres,  we  expose  at 

the  bottom  of  the  longitudinal  fissure  a  white  band  of  nerve-sub- 
stance, which  is  the  great  transverse  commissure  of  the  cerebrum, 
and  termed  the  corpus  callosum. 
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Slice  off  the  hemispheres  down  to  the  level    of  the  corpus 
callosum.     The  cut  surface  presents  a  mass  of  white  siibstance 
AViiiTK  Awo  Burrounded  by  a  tortuoua  layer  of  grey  matter, 

OErrMAmn.  about  one-eighth  of  an  inch  in  thickness.  This 
{^rey  substance  consists  of  four  layers — two  of  g^ey  alternating 
with  two  of  white,  the  most  externa!  layer  being  white.  In  some 
places,  chiefly  at  the  base  of  the  brain,  six  layers  have  been 
demonstrated. 


Fio.  146. 
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This  transverse  portion  of  white  substance  is 
the  chief  connecting  medium  between  the  two 
hemippheres,  and  is  called  the  ^reat  transverse  comviissure  of  the 
cerebrum.  It  is  alKJut  four  inches  long,  and  is  rather  nearer  to 
the  front  than  to  the  back  part  of  the  brain.  It  is,  moreover, 
thicker  at  the  ends  than  in  the  middle.  Its  surface  is  slightly 
arched  from  before  backwards.  A  shallow  groove,  called  the 
raphe,  runs  along  the  middle  of  its  upper  surface  (tig.  146) ;  in  a 
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fresh  brain,  two  loogitudinal  white  tracts,  named  the  nerves  of 
Lanclsi,  run  parallel  to  it ;  and  external  to  these  a^in  are  two 
other  longitudinal  fibres,  strice  lan/fitudinales  lateralis.  The 
surface  of  the  corpus  callosum  is  marked  by  transverse  lines  which 
indicate  the  course  of  its  fibres ;  these  are  the  linece  tranaversce  of 
the  old  anatomists.  The  anterior  cerebral  arteries  proceed  along 
the  surface  of  the  corpus  callosum  to  the  back  of  the  brain. 
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▼XSTICAL  SBCTIOX  TKROtOH  THK   COBITS   CAtUOKlt,   AKS   PARTS  BKLOW. 

The  anterior  part  of  the  corptis  callosum  tnrna  downwards 
and  backwards,  forming  a  bend  called  its  genu.  The  inferior 
part  of  this  bend — rvstnim — becomes  gradually  thinner  and 
narrower,  and  terminates  in  two  peduncles,  which  diverge  from 
each  other,  and  are  lost,  one  in  each  fissure  of  Sylvius.  Between 
these  crura  ia  placed  the  lamina  cinerea  (fig.  147).  The  posterior 
part  of  the  corpus  callcsum  terminates  in  a  thick,  round  border 
which  is  free,  nnd  beneath  it  the  pia  mater  enters  the  interior  of 
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tbe  middle  of  the  hemispliere,  is  separated  from  its  fellow  by  the 

septum  lucidiun.  Its  roof  ia  formed  by  the  corpus  calloaum. 
I  On   the   floor,  bt-giaaing   from   tbe  front,  are   seen,  the  corpus 

stria tum,  the  taenia  semicircularis,  the  optic  thalamus,  the  clioroid 
lexua,  and  the  fornix.  Tbe  anteriw  horn  extends  into  the 
rontal  lobe,  and  as  it  passes  forwards  it  diverges  slightly  from  its 
'llow   of  the   opposite   side.     Ita  roof  is  formed  by  the   corpus 

sidlosum,  and  it  curves  round  the  anterior  extremity  of  the  corpus 
Lriatum.  The postenor  km'n  maybe  traced  into  the  occipital 
>be^  where  it  passes  at  first  backwards  and  outwards,  and  then 
>D verges  towards  its  fellow,     la  it  are  to  be  noticed  an  elevation 

Fia.  H9, 


C.  Curpiu    mainmil- 
lare. 

7.  Choroid  plexus. 

8.  Fornix. 

9.  Fitnltai7  gland. 


TJUitSVK&SS  YiUcTLCAt   SECTION   TSTcOCOlI   TUB  SBAIi;. 

;*}  substance,  the  hippocampus  minor^  also  a  triangular  flat 
•.sternal  to  it,  called   tbe  pes   acceaaoriua  or  eminentia 

■middle  horn  runs  into  the  middle  lobe,  descends  towards 
.  yf  the  brain,  making  a  curve,  at  first  backwards  and 
then  downwards  and  forwards,  and  lastly  inwards :  the 

lienor  lioniB  Are  cot  ulwaya  t^ttallj'  deTeIo|ie<l  in  both  liemispliereB,  and 
,.  urt)  abmat  in  one  or  Loth. 

a.  ruiuioaDtia^  soUptidA,  {mch^ilermutii,  and  roiientia,  the  lateral 
"ToIoDgcd  into  the  largely  developed  olfactory  lobes.    This  is  the  case 
!tU8  only  at  an  early  period. 
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the  ventricles.  A  satisfactory  view  cannot  be  obtained  of  the  arch 
formed  by  the  corpus  callosum,  of  its  terruinations  iu  front  and 
beliiml,  and  of  tlie  rflative  tliicknesa  of  its  different  parus,  without 
making  a  perpendicular  section  through  a  fiesh  brain,  as  shown  in 
the  preceding  figure-* 

Connected  with  the  under  surface  of  the  posterior  [lart  of  the 
corpus  callosum  is  the  fornix,  which  separates  from  it  iu  front, 
the  two  etructures  being  connected  by  a  vertical  septum — the 
septum  lucldum. 

Latkrai,  Vkh-  a  longitudinal  incision  should  be  made  on  each 

TRiciKs.  gidc  through  the  corpus  callosum  about  half  an 

inch  from  its  median  raphe.  Care  must  be  taken  not  to  cut  too 
near  the  middle  line,  in  order  to  preserve  the  delicate  partition 
which  descends  from  the  under  feiu'face  of  the  corpus  callosum,  and 
separates  the  ventricles  from  each  other.  Two  cavities,  called  the 
lateral  ventrideSi  will  thus  be  exposed,  one  in  each  cerebral  hemi- 
sphere, and  they  should  afterwards  be  laid  open  throughout 
their  whole  extent.  Their  general  form  should  be  first  examined  ; 
then  the  several  objects  seen  in  them. 

The  lateral  v&ntrUien  are  two  serous  cavities,  one  in  each 
hemisphere  of  the  brain.  They  are  occasioned  by  the  enlargement 
and  folding  backward  of  the  cerebral  lobes  over  the  other  partti  of 
the  central  nervous  axis.  They  contain  a  serous  fluid,  which, 
even  in  a  heidlhy  brain,  sorjietimes  exists  in  considerable  quan- 
tity ;  when  greatly  in  eice^ss  it  constitutes  one  form  of  the  disease 
termed  hydrocephalus.  The  ventricles  are  lined  with  ciliated 
epithelium,  Inid  ufjou  a  layer  of  neuroglia ;  a  term  which  has  been 
applied  to  that  peculiarly  delicate  connective  tissue  found  through- 
out the  brain  and  spinal  curd. 

The  ventricles  are  cresceutic  in  shape,  with  their  backs  towards 

each  other.     Each  extends  into  the  three  lobes  of  the  cerebral 

)iomisphere,  and  consists  of  a  central  part  or  bmly^  and  three  horns 

or  cornua^  anterior,  middle,  and  posterior.     The  body,  situated  iu 

*  The  corpiii  cnlloBum  in  more  or  less  dereIop«d  in  nil  niHininftiiik,  but  is  ab«ent 
in  birds,  rvplilm,  nod  fi«h.  It  hna  b«ea  absent  in  the  hunuLti  Buliject  without  any 
particular  raeotal  duOcienc;.  See  caaea  recorded  by  Boil, '  Axchir  fiir  die  Phyx.'  U  xi^ 
and  Wenul,  ■  De  plenitior.  Stnict.  Cereb.'  p.  302. 
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the  middle  of  the  hemisphere,  is  separated  from  ils  fellow  by  the 
Beptum  lucidum.  Its  roof  is  formed  by  the  corpus  callosum. 
Ou  the  floor,  beginning  from  the  fruut,  are  seen,  the  cor]iU8 
striatum,  the  taenia  semicircularis,  the  optic  thalamus,  the  choroid 
pl.xus,  and  the  fornix.  The  anterior  horn  extonds  into  the 
frontal  lobe,  and  as  it  passes  forwards  it  diverges  sligbtly  from  ita 
fellow  of  the  opposite  side.  Its  roof  is  formed  by  the  corpus 
callosum,  and  it  curves  round  the  anterior  extremity  of  the  corpus 
Btriatum.  The  posterior  hm-)i  maybe  traced  into  the  occipital 
lube,  where  it  passes  at  first  backwards  and  outwards,  and  thou 
converges  towards  its  fellow.     In  it  are  to  be  noticed  an  elevation 
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of  white  substance,  the  hippocawpvs  Tninor^  also  a  triangular  flat 
surface  external  to  it,  called  the  pea  accessorius  or  eminentia 
cuUateralis* 

The  7ni<.hih  horn  runs  into  the  iniddle  lobe,  descends  towards 
the  base  of  the  brain,  making  a  curve,  at  first  backwards  and 
ouLwiirds,  then  downwards  and  forwards,   and  lastly  inwards  :  the 

*  The  posterior  horoB  are  uot  alwajB  equally  doTolopcd  in  both  hemispterwi,  and 
Boniotinieg  ihej  ure  iibaeai  in  oac  or  both. 

In  the  carairoru,  rumiaiiatiu,  suLipoda,  pachTdrrmntn,  und  ro>leii(ia,  the  lattml 
v«utni:lc>8  art)  prulonged  into  the  largolj  developed  olfuclur^'  Lobes.  Thia  i:i  the  case 
)D  the  hiimin  foetiu  ouljr  at  aa  early  period. 
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upwards,  eacli  to  the  optic  tliilaniiis  of  its  own  side.  As  they 
descend  the  anterior  crura  ure  joined  hy  the  peduncles  of  the 
pineal  body  and  by  the  taenia  seraicircularis.  Immediately  Ijehind 
an<l  below  the  anterior  crura  is  a  pripaage  through  which  the 
choroid  plexuses  of  opposite  sides  are  continuous  with  each  other. 

FoBAMKN  OF         This  apcrture   is   called   the  foramen   of  Monro 
MoMBo.  (fig.  150).     Strictly  speaking,  it  is  not  a  foramen, 

but  only  a  communication  between  the  two  lateral  and  the  third 
ventricles.  The  posterior  crura  are  continued  downwards  and 
outwards  from  the  body  of  the  fornix  as  thin  flat  white  bands 
intimately  connected  with  the  concave  side  of  the  hippocampus 
major  as  far  down  as  the  pes  hippocampi.  Each  band  is  called 
the  t^cenia  kippocampi  or  the  corpv.8  Jimbrintum.* 

The  fornix  shoidd  now  be  cut  through,  and  its  two  portions 
reflected.  On  the  under  surface  of  the  posterior  portion  are  seen 
fibres,  arranged  transversely,  belonn[ing  to  the  corpus  callosiina, 
constituting  what  is  termed  the  h/ra. 

Between  tlie  fornix  and  the  upper  stirface  of  the  cerebellum 
is  the  transvei'se  fissure^  or  fissure  of  Bichai,  through  which  the 
pia  mater  enters  the  ventricles.  The  fissure  extenils  from  the 
middle  tlownwards  on  each  side  to  the  base  of  the  brain,  as  far  as 
the  end  of  the  descending  horn.  It  is  of  a  horse-shoe  shape,  with 
the  concavity  directed  forwards.  The  upper  boundary  of  that 
part  of  the  transverse  fissure  which  extends  into  the  middlt-  horn 
ifl  sometimes  called  the  free  margin  of  the  hemisphere. 

Conrcs  Stkia-  This  body  is  so  called  lui'cause,  when  cut  into, 

TTTM.  it    presents   alternate   layers  of    white   and  grey 

matter.!     It   is   a   much  larger  mass  of  grey  substance  than  it 

•  The  fornix  and  Mptum  lucidum  are  nbsent  in  fish  ;  tlipj  nre  nierrlv  nidiman- 
t4iy  IP  rcptilo*  and  birds;  but  all  manimnlia  hiiT«*  ihem  in  greaU-r  or  losi  perfection, 
•<M:urdin^  to  tht^  degree  of  devi'lopmcnt  of  the  cerelinil  hcniiRpherea. 

t  The  *biU'  lines  in   the  corpus  striatum   are  produced  by  the  fibres  of  lh<»  tm» 

ctTtjbri,  which  traverse  this  mivfs  of  grey  matter  before  tboy  expand  to  form  the 

.iwinisphere.      The   grey   matter   itself    is   soinotimeB    ailled   tlie    anti^inr  crrtbrat 

in/fiion.     It  is  found  in  hII  inaminalia,  in  binls,  and,  to  a  crrtnin  ext-ent,  in  rwptilrs. 

^n  ft  tmnsTcrse  nection  it  is  triangular,  with  its  bsse  directrd  outwards.    At  this  p«rt 

it  is  divided  b;  two  clear  Unas  into  three  zones.     Outsidft  is  a  grey  layer  called  the 

ctauttrum. 
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appears  to  be ;  that  which  is  seen  projecting  on  the  floor  of  the 
lateral  ventricle  being  only  a  part  of  it.  The  vntra-ventricular 
portion  is  pear-shaped,  broad  in  front,  and  when  traced  backwards 
is  found  to  taper  gradually  to  a  point  on  the  outside  of  the  optic 
thalamus  (p.  605).  The  under  part — extrd-ventricular  portion — of 
the  corpus  striatum  lies  embedded  in  the  white  substance  of  the 
hemisphere,  and  corresponds  with  the  island  of  Beil. 

TjehiaSkmi-  This   is    a    narrow   semi-transparent   band   of 

ciBcuLARis.  longitudinal  white  fibres,  which  lies  in  the  groove 

between  the  corpus  striatum  and  the  optic  thalamus  (fig.  151). 
In  front,  it  is  connected  with  the  anterior  crus  of  the  fornix  and 
descends  with  it  to  the  corpus  mammillare ;  behind,  it  is  lost  in 
the  white  substance  of  the  middle  horn  of  the  lateral  ventricle. 
A  vein,  one  or  more  from  the  corpus  striatum,  passes  underneath 
the  taenia  semi-circularis  to  join  the  vena  Galeni. 

Hippocampus  This  is  an  elongated  eminence  of  grey  matter. 

Major.  covered  with  white,  and  is  situated  in  the  pos- 

terior part  of  the  descending  horn.  It  extends  to  the  bottom  of 
the  horn,  where  it  becomes  somewhat  expanded,  and  indented  on 
the  surface,  so  as  to  resemble  the  paw  of  an  animal,  whence  its 
name,  pes  hippocampi.  Attached  along  the  front  border  of  the 
hippocampus,  is  the  posterior  crus  of  the  fornix. 

Hippocampus  This  eminence,  smaller  than  the  preceding,  is 

MrtfOB.  situated  in  the  posterior  horn.      It   consists   of 

white  matter  externally,  and  corresponds  to  the  calcarine  fissure. 
Between  the  hippocampus  major  and  minor,  is  a  triangular  smooth 
surface,  called  the  pes  accessorius  or  emitientia  collateralis.  This 
corresponds  to  the  posterior  ramus  of  the  fissure  of  Sylvius. 

Vblum  Inter-  The  vdum  interpositum,  which   supports  the 

posrnm  and  fomix,  should  now  be  examined.     This  is  a  layer 

Choroid  Plexcs.  ^f  pj^  mater,  which  penetrates  into  the  ven- 
tricles through  the  transverse  fissure,  beneath  the  posterior  border 
of  the  corpus  callosum,  as  shown  in  fig.  150.  The  shape  of  this 
vascular  membrane  is  like  that  of  the  fornix,  and  its  borders 
project  beneath  that  body  and  form  the  red  convoluted  fringes 
called   the   choroid  plexuses.      These    plexuses    consist    almost 
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entirely  of  tortuous  ramifications  of  miiiute  blood-vessels,  and 
are  covered  with  vascular  villi.  The  villi  themselves  are  covered 
with  large  spheroidal  epithelial  ceUs.  In  front,  the  plexuses  com- 
municate with  each  other  through  the  foramen  of  Monro ;  behind, 
they  descend  into  the  middle  horns  of  the  lateral  ventricles,  and 
become  continuous  with  the  pia  mater  at  the  base  of  the  braio. 
From  the  under  surface  of  the  velum  two  small  vascular  processes 
are  prolonged  into  the  third  ventricle,  forming  tlie  choroid  plexuses 
of  that  cavity.  Along  the  centre  of  the  velum 
run  two  large  veins,  called  vena:  Oaleni,  which 
return  the  blood  from  the  ventricles  into  the  straight  sinua. 

The  velum  intcrpositum,  with  the  choroid  plexuses,  must  now 
he  removed  to  expose  the  following  structures  shown  in  diagram 
(p.  610): — I.  A  full  view  of  the  optic  thalamus.  2.  Between  the 
optic  thalami  is  the  ihtrd  ventricle,  a  deep  vertical  fissure,  situ- 
ated in  the  middle  line.  3.  Behind  the  fissure  is  the  pineal 
body,  a  vascidar  etructure,  about  the  size  of  a  pea.  From  this 
body  may  be  traced  forwards  two  slender  white  cords,  called  its 
pedunde8 — one  along  the  inner  side  of  each  optic  thalamus. 
4.  Passing  transversely  across  the  third  ventricle  are  three  cowi- 
nii^sures — anterior,  middle,  and  posterior,  connecting  the  oppo- 
site sides  of  the  brain.  5.  Immediately  bt  hind  the  pineal  body 
are  four  elevations,  t\fo  on  each  side,  called  the  coi'pora  qtujui- 
Hgnmina,  or  nates  and  testes*  6.  These  bodies  are  connected 
■with  the  cerebellum  by  two  bands,  one  on  each  side,  termed  the 
processus  a  cerehello  ad  cerebrum.  7.  Between  these  cords 
extends  a  thin  layer  of  grey  substance,  called  the  valve  of 
Vieussens,  beneath  which  lies  the  fourth  ventricle. 

TMALXMua  This,  called  also  the  puaterior  cerebral  ganglUyn^ 

Opticus.  ig   the   oval  elevation  seen  on  the   floor   of  the 

lateral  ventricle,  immediately  behind  the  corpus  striatum  and 
tSBnia  semicircularis.  The  under  surface  reots  upon  itjs  correspond- 
ing crus  cerebri,  and  forms  the  roof  of  the  middle  horn  of  the 
lateral  ventricle.  Though  white  on  the  surface,  its  interior  con- 
sists of  alternate  layers  of  white  and  grey  matter.  Beneath  tlie 
posterior  part  of  the  thalamus  are  two  small  eminences,  termed  the 
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corpora  g&niculata^  internum,  and  externum.  These  consist  of 
small  accumulations  of  grey  matter,  beneath  the  white  ;  one  being 
situated  to  the  outer,  the  other  to  the  inner  side  of  the  optic  tract, 
fig.  145.  A  narrow  band  of  white  substance  connects  the  external 
one  with  the  nates,  and  a  similar  band  connects  the  internal  one 
with  the  testes.* 

TRntDVur-  This  is  the  narrow  fissure   between   the  optic 

TRicLB.  thalami,  and  reaches  down  to  the  base  of  the  brain. 

Its  roof  is  formed  by  the  veliun  interpositum  and  fornix ;  the  floor, 
which  increases  in  depth  in  front,  is  formed  by  certain  parts  at  the 
base  of  the  brain,  found  within  the  interpeduncular  space — viz., 
the  locus  perforatus  posticus,  corpora  mammillaria,  tuber  cinereum, 
infundibuliun,  and  lamina  cinerea,  all  of  which  are  best  seen  in  a 
vertical  section,  as  shown  p.  601.  In  front,  it  is  botmded  by 
the  anterior  crura  of  the  fornix,  and  the  anterior  commissure; 
laterally,  by  the  optic  thalami  and  the  peduncles  of  the  pineal 
body  ;  behind,  it  communicates  with  the  fourth  ventricle  through 
the  iter  a  tertio  ad  quartum  ven^riculumj  which  is  a  long  canal 
beneath  the  corpora  quadrigemina. 

Passing  across  the  third  ventricle  are  seen  three 

commissures,  the  anterior,  middle,  and  posterior. 
The  middle  commissure  may  be  seen  by  gently  separating  the 

optic  thalami,  and  is  about  half  an  inch  in  breadth. 

This  is  composed  entirely  of  grey  substance,  and 
in  most  brains,  owing  to  its  softness,  is  generally  torn  before  it 
can  be  examined.f    The  amterior  commissure  is  a  round  white 

cord,   which   lies   immediately   in    front   of  the 

anterior  crura  of  the  fornix,  and  connects  the 
corpora  striata.  This  commissure  may  be  traced  on  each  side, 
through   the  corpora  striata,  extending  backwards  far   into  the 

*  These  liandB  are  faintly  marked  in  man,  but  are  more  apparent  in  the  lower 
animals. 

t  The  soft  commissure  does  not  appear  to  be  a  very  essential  constituent  part  of 
the  brain.  It  is  not  found  before  the  ninth  month  of  foetal  life ;  and  in  some  in- 
stances, according  to  our  observations,  is  never  developed.  Wenzel  states  that  it  is 
absent  in  about  one  out  of  seven  subjects  ('  De  plenitiori  Struct.  Cerebri  Horn,  et 
Brut'  Tubingen,  1812). 
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temporo^phenoidal  lobes.  Situated  irnroediately  in  front  of  and 
rather  below  the  pineal  body  is  another  thin  round 
white  cord  called  the  posterior  coTumissure,     Its 

frbrea  pass  into  the  BubBtance  of  the  hemisphere  and  connect  the 

optic  thalami. 

The  third  ventricle  communicates  with  the  lateral  ventricles 
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through  the  foramen   of  Monro,   and   with    the  fourth   ventricle 
through  the  iter  a  tertio  ad  quartnm  veutriculum. 

PiiTBAi.  BoDT,  This  very  vascular  oval  Ixxly  is  situated  immedi- 

OR  Oi^KD.  ately  in  front  of  the  corpora  quadrigemina  (fig.  151). 

It  is  firmly  connected  with  the  under  surface  of  the  velum,  and  is 
apt  to  be  separated  from  its  normal  position  when  that  membrane  is 
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reflected.  It  is  about  the  size  of  a  cherry-stone,  and  has  two  white 
peduncles  or  crura,  which  extend  forwards,  one  on  the  inner  side 
of  each  optic  thalamus,  and  terminate  by  joining  the  anterior 
crura  of  the  fornix.  These  crura  are  connected  together  behind, 
and  with  the  front  of  the  posterior  commissure.  In  its  interior  it 
contains,  besides  some  viscid  fluid,  more  or  less  gritty  matter, 
consisting  of  phosphate  and  carbonate  of  lime. 

Although  the  pineal  body  is  found  in  all  mammalia,  birds, 
and  reptiles,  in  the  same  typical  position,  its  functions  are  entirely 
unknown. 

CoRPOKA  Quad-        These  are  four  eminences,  situated,  two  on  each 
ftiQExmA.  gi(je,  behind  the  pineal  body,  and  are  separated 

from  each  other  by  a  crucial  depression.  Laterally,  they  are  con- 
nected with  the  optic  thalami  and  crura  cerebri,  and  are  placed 
above  the  iter  a  tertio  ad  quartum  ventricuftim.  Though  white 
on  the  surface,  they  contain  grey  matter  in  the  interior  for  the 
purpose  of  giving  origin  to  the  optic  tract.  A  more  appropriate 
term  for  them  would  be  the  •  optic  lobes,'  instead  of  '  nates  and 
testes,'  handed  down  from  the  old  anatomists.  The  nates,  the 
more  anterior,  are  rather  darker  and  larger  than  the  testes  :  and 
from  both  proceed  outwards  two  flat  white  cords,  the  anterior  arid 
posterior  hra^hia.  The  anterior  proceeds  to  the  optic  tract,  optic 
thalamus  and  corpus  geniculatum  externum,  the  posterior  to  the 
crus  cerebri  and  corpus  geniculatum  internum.* 

Pbocmscs  a  Cb-  By  gently  drawing  back  the  overlapping  cere- 
RBBEixo  AD  Cbm-  hcUum,  two  broad  white  cords  are  seen,  which 
""""*  pass  backwards,  diverging  from  each  other,  from 

the  corpora  quadrigemina  to  the  cerebellum  (fig.  151).  These 
are  the  processus  a  cerebeUo  ad  cerebrum,  or  superior  pedundes 
of  the  cerebellum.     They  connect  the  cerebrum  and  cerebellum, 

*  Etnineoces  homologoos  to  the  corpora  quadrigemina  are  found  in  all  vertebrate 
animals;  they  are  the  meso-cephalic  lobei;  they  always  give  origin  to  the  optic 
nerres,  and  their  size  bears  a  direct  relation  to  the  power  of  sight.  They  are  rela- 
tively smaller  in  man  than  in  any  other  animal.  In  birds  there  are  only  two 
eminences,  and  these  are  very  large,  especially  in  those  far-seeing  birds  which  fly 
high,  as  the  eagle,  falcon,  yulture,  &e.,  who  require  acute  sight  to  discern  their  prey 
nt  a  distance. 
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and  rest  upon  the  crura  cerebri.  The  space  between  them  ia 
occupied  by  a  thin  layer  of  ^ey  matter,  which  covers  the  fourth 
ventricle.  This  layer  is  called  the  valve  of  Vi-eussens^  is  narrow 
in  front,  and  broad  posteriorly,  where  it  is  connected  with  the  cen- 
tral portion  of  the  cerebellum. 

The   third    ventricle    is    connected    with    the 
fourth   by    a    canal   large   enough    to    admit 
prol>e,   which   runs  backward3   beneath    the 
terior  commissure  and  the   corpora  quadrig-emii 
(p.  601).     This  passage,  together  with  the   thii 
and  fourth  ventricle?,  are   persistent   parts  of  the   central    canal 
which  in  early  fretal  life  extended  down  the  middle  uf  the  cerebro- 
s{>inal  axis.     It  subsequently  becomes  much  encroached  upon  by 
the"  large  increase  of  grey  substance,  and  in  its  floor  are  seen  the 
nuclei  common  to  the  tliird  and  fourth  nerves  of  each  side- 

ForsTH  Vbk-  This  space  is  situated  between  the  cerebellum 

TRiCT-B.  and   the   posterior  part  of  the  medulla  oblongata 

and  pons  Varolii.  It  is  only  a  dilated  portion  of  the  primordial 
canal  alluded  to  in  the  last  paragraph.  To  obtain  a  perfect  view 
of  its  boundaries,  a  vertical  section  should  be  made,  as  in  diagram 
(p.  601).  It  appears  triangular,  and  its  boundaries  are  as  follows 
— The  front  or  base  is  formed  by  the  medulla  oblongata  and  poi 
Varolii ;  the  upper  wall  by  the  valve  of  Vieussens  aud  the  aqueduct 
of  Sylvius ;  the  [wsterior  wall  by  the  inferior  vermiform  process^ 
of  the  cerebt>llum ;  below,  by  the  continuation  of  the  arachnoid 
membrane  on  to  the  spioal  cord ;  and,  laterally,,  by  the  processus 
a  cerebello  ad  cerebrum,  posterior  pyramids,  and  restiform  bodies. 
The  pia  mater  is  prolonged  for  a  short  distance  into  the  lowei 
part  of  the  cavity,  and  forms  the  choroid  plexus  of  tfu  fourth 
ventricle,' 

The  anterior  wall  of  the  fourth  ventricle  is  lozenge-shaped, 
and  on  it  are  the  following  objects,  which  should   be   separately 


*  Tiadeaiann  propoted  to  call  tho  fourth  ventricle  \i\«  first :  beeauie  in  the  foBtoa, 
it  ii  ibrmed  sooner  than  anj  of  llie  othe» ;  IjccauBo  it  exists  iu  all  vertebrat«(l 
onimAls,  whereas  lh«  Ititerii!  rentricles  are  ab»ent  in  all  obbpoub  fishes;  and  b«c»aM 
tb«  T«iitnclo  of  the  aeptiun  lacidom  is  absent  in  all  fi^thes,  in  reptiles,  and  in  birds. 
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examined  (p.  585): — 1.  A  median  groove,  the  remains  «f  the 
primitive  axis  canal ;  running  parallel  to  it  on  each  side  is  a 
roimd  elevation,  the  fasciculus  teres.  2.  From  the  lower  part  of 
the  furrow  two  white  cords  (the  restiform  bodies  or  ivferior 
crura  certhdW)  pass  oflf  from  the  medulla  oblongata,  diverging 
like  the  branches  of  the  letter  V,  and  enter  the  lateral  hemi- 
spheres of  the  cerebellum.  The  divergence  of  these  cords,  with 
the  median  furrow,  was  called  by  the  old  anatomists  the  calamus 
scriptorius.  3.  The  floor  of  the  fourth  ventricle  is  covered  by 
grey  matter,  which  is  the  grey  substance  of  the  medulla  exposed 
by  the  divergence  of  the  restiform  bodies ;  one  slight  accumula- 
tion, external  to  the  fasciculus  teres,  has  received  the  name  of  locu^ 
caervXeus.  4.  On  the  floor  are  seen  a  number  of  transverse  white 
lines — stricB  medvUa/res — emerging  from  the  median  groove, 
some  of  which  form  part  of  the  origin  of  the  auditory  nerves. 
,^  This  portion  of  the  brain  is  situated   in  the 

occipital  fossa,  beneath  the  posterior  lobes  of  the 
cerebrum,  from  which  it  is  separated  by  the  tentorium.  Its  form 
is  ellipsoidal,  with  the  long  axis  transverse.  A^Hhen  the  arachnoid 
membrane  and  the  pia  mater  are  removed,  it  is  noticed  that  its 
surface  is  darker,  and  not  arranged  in  convolutions  like  those  of 
the  cerebrum.  It  consists  of  a  multitude  of  thin  plates,  folia, 
disposed  in  a  series  of  concentric  curves,  with  the  concavity 
forwards.  By  a  little  dissection,  it  is  easy  to  separate  some  of 
the  laminae  from  each  other,  and  to  see  that  the  intervening 
fissures  increase  in  depth  from  the  centre  towards  the  circum- 
ference. 

The  cerebellum  consists  of  two  lateral  hemispheres  united  by 
an  intermediate  portion,  the  vermiform,  process,  the  upper  aspect 
of  which  takes  the  name  of  the  superior  vermiform  process,  the 
inferior  that  of  the  inferior  vermiform  process.  Comparative 
anatomy  proves  that  this  is  the  fundamental  part  of  the  cere- 
bellum, the  lateral  masses  not  being  developed  in  the  vertebrate 
series  until  after  the  birds.  In  man  they  form  by  far  the  largest 
part  of  the  cerebellum. 

The  upper  surface  is  divided  from  the  lower  by  a  deep  fissure. 
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named  the  ffrecii  horizontal,  which  extends  along  the  firee  1>order 

■of  each  hemispbere. 

UppBi4  SuR-  The  upper  surface  of  the  cerebellum  slopes  on 

^^^'^-  each  side,  having  a  ridge  along  the  middle  line, 

called  the  superior  vermiform  process.  This  process  presents 
three  eminences,  an  anterior,  middle,  and  posterior,  which  are 
named  respectively,  the  lolndus  centrcdisy  the  •monticulus  cere- 
bdiiy  and  the  commissura  simpleor.  The  hemispheres  are  sepa^ 
rated  posteriorly  by  a  deep  notch,  the  ineiaura  cerebelU  poaterU 
wirich  receives  the  falx  cerebelli.  On  this  surface  of  the  oerebe] 
lum  are  two  lobes,  one  of  which,  the  quadraiCj  is  situated  on 


Fio.  162. 
id 
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iet.  latknn  ceTCbelli  luiteriar. 

iep.  Ibdjura  (vrrbelli  posterior. 

<i<  or  ('i.  Tlic  niiU-rior  <u|N.>rior  or  qamilrato 

lotM. 

f  I,  Tbo  ixntorior  superior  IiMm. 


p  U  The  poturior  Inferior  lob*. 
A/.  Tlio  groAC  hoKionUl  Amui*. 
I  c.  The  lubulus  centrklU. 
mr.  Mooiioulus  oereMll. 
e  J.  OommlHur*  sUnptrx. 


external  and  anterior  aspect,  the  other,  the  posterior^  is  placf 
along  its  posterior  border. 

I'.ijjKB  Siru-  On   the   under  surface  of  the  cerebellum,  it 

n-tnt,  division    into   two   hemispheres    is    clearly    per- 

ceptible.    The  deep  furrow  between  them  is  called  the  vallecula. 
The  front  part  of  it  is  occupied  by  the  me<luHa  oblongata, 
examine  the  surface  of  the  valley  the   medulla   must   be    raia 
and   the  hemispheres   separated  from    each   other.      Along 
middle  line  of  the  vallecula  is  the  inferior  vermiform  process. 
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which  is  the  tinder  surface  of  the  fundamental  part  of  the  cere- 
bellum. Traced  forwards,  this  process  terminates  in  the  nodule ; 
traced  backwards,  it  ends  in  a  small  conical  projection,  called 
the  pyramid;  between  these  is  a  tongue-like  body,  called  the 
uvtda. 

Each  hemisphere  presents  on  its  under  surface  certain  secondary 
lobes,  to  which  different  names  have  been  applied  (fig.  153). 
That  portion  which  immediately  overlies  the  side  of  the  vallecula 
is  called  the  tonsil  {amygdala) ;  this  is  connected  with  the 
uvula  by  an  indented  layer  of  grey  matter,  called  the  furrowed 

Fio.  153. 


INFBRtOB   SUBFACX   OV  THK   CSBBBBIXUM. 

A.  The  amrgiUIa.  /I.  The  floccolns. 

Bi.  The  birontnl  lobe.  n.  The  nodnle     \ 

s.  The  slender  lobe.  «.  The  nrnU       \  litiiated  in  the  TAllecoU. 

pL  Tba  poaterior  Inferior  lobe.  p.  The  pTrmmid  ) 

h/.  The  great  horizontal  firsore. 

harvd.     At  the  anterior  part  of  each  hemisphere,  near  the  middle 
line,  is  a  little  lobe  named  ihB  flocculus  or  subpeduncular  lobe. 

From  either  side  of  the  uvula  may  be  traced  a  thin  valve-like 
fold  of  white  substance,  which  proceeds  in  a  semicircular  direc- 
tion to  the  flocculi.  These  folds  form  the  posterior  medullary 
velum*  To  se&  this  satisfactorily,  the  tonsils  must  be  carefully 
separated  from  each  other. 

*  These  are  sometimes  called  the  valves  of  Tarini, 
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In  addition  to  the  amjgdaliE  and  flocculi,  already  mention* 
other  lobes  have  been  described  on  the  under  surface  of  the  cert 
bellum.     Thus,  there  is  the  digomtnc  lobe,  situated  external  to  th6r| 
amygdala ;  and  Itehind  this  are  successively  the  slender  and  the 
poate.i'ior  inferior  lobes. 

FsDUKCLu  OF  The  cerebellum  is  connected  with  the  cerebro- 

THK  CKKEfiKi.icii.  ppinal  axis  by  three  peduncles  or  em  ra — a  superior, 
middle,  and  inferior.  With  the  medulla  oblongata  it  is  connected 
by  means  of  the  restiform  tracts  ;  these  are  called  the  proceseus 
a  cerebello  (t>i  vnedullam,  or  its  ivferwr  peduncles  \  with  th< 
cerebrum  it  is  connected  by  means  of  tlie  jirocessiis  e  cerebello  ci(t\ 
cerebrum ;  these  are  called  its  superior  jteduncl^.  The  lateral 
portions  of  tlie  pona  constitute  its  middle  peduncles. 

Iktkkhaj.  To  examine  the  internal  structure  of  the  cere-! 

BTRHCTcaK.  bellum,   a    longitudinal    section  must    be  made 

through  the  thickest  part  of  one  of  its  hemispheres.  There  is 
then  seen  in  the  centre  a  large  nucleus  of  white  substance,  from 
which  branches  radiate  into  the  grey  substance  in  all  directions,! 
Each  of  these  branches  corresponds  to  one  of  the  folia  of  the 
cerebellum,  and  from  it  other  smaller  brandies  proceed  and  again 
subdivide.  This  racemose  arrangement  of  the  white  matter  in 
the  sulwtance  of  the  grey  has  been  likened  to  the  branches  of  a 
tree  deprived  of  its  leaves,  and  is  generally  known  as  the  arbor 
vitcB. 

Cottpiis  DsM-  In  the  centre  of  the  white  substance  of  each 

TAictc.  hemisphere  is  a  nucleus  of  grey  matter,  the  corptw, 

dentaiuvi,  consisting  of  a  zigzag  line  of  yellowish-grey  colour,  in-l 
complete  at  its  upper  and  inner  part^  and  enelosing  within  it  some 
white  substance.     From  its  centre  white  fibres  may  be  traced  to^ 
the  superior  cerebellar  peduncles  and  the  valve  of  Vieussens.     It] 
is  displayed  either  by  a  vertical  or  by  a  horizontal  section. 

Respecting  the  function  of  the  cerebellum,  the  j 
deductions   derived   from    comparative    anatomy^ 
and  physiological  cjiperiments  render  it  probable  that  it  is  the 
co-ordioator  of  muscular  movements — e.g.^  in  walking,  flying,  andj 
(swimming. 


FtritCTiows. 
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To  exaraine,  in  situ,  the  spinal  cord  covered  with  its  mem- 
branes, the  arches  of  the  vertebrae  must  be  sawn  through^  and 
removed.  It  is  then  noticed  that  the  cord  does  not  occupj  the 
whole  cavity  of  the  spinal  canal.  The  dura  mater  does  not  adhere 
to  the  vertebrae,  and  does  not  form  their  internal  periosteum,  as  in 
the  skull.  Between  the  bones  and  this  membrane,  a  space  inter- 
venes,  which  is  filled  with  a  soft  reddish-looking  fat,  with  watery 
cellular  tissue,  and  the  ramifications  of  a  plexus  of  veins. 

Fio.  164. 
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*         S 

rHAOJiAM  OF  THR  sPiJfAL  TBixs.     (V'crlifal  secrion.) 

BpitfAL  Ststhii         The  spine  is  rcmarka})lc  for  the  number  of  large 
ofVkims.  and  tortuous  veins  which  ramify  about  it^  inside 

and  outside  the  vertebral  canal  (fig.  154).*  There  are — 1.  The 
'poaierwr  external  veins  which  form  a  tortuous  plexus  outside 
the  arches  and  spinous  processes  of  the  vertebrte ;  they  send  off 
branches,  which  pass  through  the  ligamenta  subflava,  and  end 
in  the  plexus  inside  the  vertebral  canal.  2.  The  veivB  of 
the  bodi'&s  of  the  veHebrob  emerge  from  the  backs  of  the  bodies, 
and  empty  themBelves  into  —  3.  the  anterior  longitudinal 
spinal   veins ;  these,  two  in  number,  one   on  each  side,  are  the 

*  Vide  Breechet,  'Essai  lur  lea  Veioca  da  Rachis,'  -ito. ;  '  Trait>^  i^tiatomiqne  sar 
le  Systemo  Veineux,  fol.  avec  planchss,'  1829;  al*o  Cloquet,  'TraitA  d'Aniitomie 
dfigeriptiro.' 


DISSECTION   OP   THE    SPINAL   COED. 

large  tortuous  veins  which  extend  down  the  spinal  canal,  behind 
tl^e  bodies  of  the  vertebrae.  4.  The  posterior  longitudinal 
spinal  veins^  like  the  anterior,  run  along  the  whole  length 
of  the  spinal  canal.  They  form  a  tortuous  venous  plexiu, 
situated  inside  the  vertebral  arches,  and  communicate  with  the 
anterior  longitudinal  veins  by  cross  branches  at  frequent  intervals. 
5.  The  proper  veins  of  the  spinal  card  lie  within  the  dura  mater. 
They  form  a  fine  plexiform  arrangement  of  veins  over  both  sur- 
faces of  the  cord^  and  can  with  dilEculty  be  injected  from  the 
other  spinal  veins.  This  complicated  system  of  veins 
charges  itaelf  through  the  inten'ertebral  foramina  in  the  sevex 

Fio.  ISA. 
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DUOftAM  or  TKK  SPIKAL  VKiNS.     (TrsnsrerM  8«ction,) 

regions  of  the  spine,  as  follows: — In  the  cervical, into  the  vettel 
veins ;  in   the  dorsal,  into  the  intercostal  veins  ;  in   the  lumbal 
into  the  lumbar  veins.  None  are  provided  with  valves  :  hence  thf 
are  liable  to  become  congested  in  diseases  of  the  spine. 

The   membranes  of  the   spinal   cord,  though  continuous  wit! 
those  of  the  brain,  ditTer  from  them  in  certain  respects,  and  requi 
separate  notice. 

The  dura  mater  of  the  cord  is  a  tough  fibre 
roembrane  like  that  of  the  brain,  but  does 
adhere  to   the  bones,  being  separated   from  them  by  fat,  loose 
areolar  tissue,  and  the  plexus  of  veins  described  above.    Moreov( 
such  adhesion  would  impede  the  free  movement  of  the  verttl 
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upon  each  other.  It  is  attached  firmly  above  to  the  margin  of  the 
foramen  magnum,  and  may  be  traced  downwards  as  a  sheath  as  far 
as  the  second  bone  of  the  sacrum,  from  which  it  is  prolonged  as  a 
cord  to  the  coccyx,  where  it  becomes  continuous  with  the  peri- 
osteiun.  It  forms  a  complete  canal  or  bag,  which  surrounds  loosely 
the  spinal  cord,  and  sends  off  a  prolongation  over  the  tnmk  of 
each  spinal  nerve.  These  prolongations  accompany  the  nerves  only 
as  far  as  the  intervertebral  foramina,  and  are  then  blended  with 
the  periosteum. 

Cut  through  Ihe  nerves  which  proceed  from  the  spinal  cord  on 
each  side,  and  remove  the  cord  with  the  dura  mater  entire.  Then 
slit  up  the  dura  mater  along  the  middle  line,  to  examine  the 
arachnoid  membrane. 

Arachkoid  The  arachnoid  membrane  of  the  cord  is  a  con- 

MsMBBAMB.  tinuation  from  that  of  the  brain,  and,  like  it, 

consists  of  a  visceral  layer,  which  surrounds  the  cord,  and  a 
parietal^  which  lines  the  inner  sur&ce  of  the  dura  mater.  The 
visceral  layer  is  nut  in  immediate  contact  with  the  pia  mater 
beneath  it,  but  is  separated  from  it  by  a  transparent  watery  flviid 
contained  in  the  meshes  of  the  subarachnoid  tissue  (p.  579.) 

Cbbxbbo-  This  cerebro-spinal  fluid    cannot  be    demon- 

Spi»m,  Fluid.  strated  unless  the  cord  be  examined  very  soon  after 

death,  and  before  the  removal  of  the  brain.*    The  nerves  proceed- 

*  The  existence  and  situation  of  the  oerebro-spinal  fluid  were  first  discovered  by 
Haller, '  Element.  Phjs.'  toI.  ir.  p.  87>  and  subseqoently  more  minutely  inrestigated 
by  Magendie,  'Recherches  Fhys.  et  Cliniques  sur  le  Liquide  Cephalo-rachidien,'  in 
4to.  nvee  atlas:  Paris,  1842.  This  physiologist  has  shown  that  if,  during  life,  the 
arches  of  the  vertebrae  are  removed  in  a  horse,  dog,  or  other  animal,  and  the  dnra 
mater  of  the  cord  punctured,  there  issue  jets  of  a  fluid  which  had  previously  made  the 
sheath  tense.  The  fluid  communicates,  through  the  fourth  ventricle,  with  that  in  the 
general  ventricular  cavity.  The  collective  amount  of  the  fluid  varies  from  1  to  2  oz. 
or  more.  It  can  be  made  to  flow  from  the  brain  into  the  cord,  or  vice  vend.  This  is 
proved  by  experiments  on  animals,  tnd  by  that  pathological  condition  of  the  spine  in 
children  termed  'opina  bifida.'  In  the  latter  instance,  coughing  and  crying  make  the 
tumour  swell ;  showing  that  fluid  is  forced  into  it  from  the  ventricles.  Again,  if 
pressure  be  made  on  the  tumour  with  one  hand,  and  the  fontanelles  of  the  child 
examined  with  the  other,  in  proportion  as  the  spinal  swelling  decreases  so  is  the 
bruin  felt  to  swell  up,  accompi^niod  by  symptoms  resolting  from  pressure  on  the 
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ing  from  the  cord  are  loosely  surrounded  by  a  sheath  of  the  arach- 
noid ;  but  this  only  BLccompauies  them  as  far  as  the  dura  mater, 
and  is  then  rejected  upon  that  membrane. 

p    „  The   pia   mater  of  the   cord  is  the  protecting  1 

membrane,  which  immediately  invests  it.  It  i* 
very  different  in  etrueture  from  that  of  the  brain,  since  it  doe»J 
not  constitute  a  membrane  in  which  the  arteries  break  up,  J^M 
serves  rather  to  support  aud  streugtheu  the  cord :  consequently 
it  is  much  lesa  vas^cidar,  more  fibrous  in  its  structure,,  and  more  | 
adherent  to  the  substance  of  the  cord.  It  sends  down  thin  folds  i 
into  the  anterior  and  posterior  median  fissures  of  the  oord,  and  is 
prolonged  upon  the  spinal  nerves,  forming  their  investing  mei 
brane  or  *  neurilemma.' 

Over  the  anterior  median  fissure  may  be  traced  a  well-mark* 
fibrous  baud^  formed  by  the  pia  mater,  which  has  been  named  t| 
linea  spletul-ens. 

Below  the  level  of  the  second  lumbar  vertebra,  the  pia  mat^ 
is  continued  as  a  slender  filament,  called  the  Jilurti  teTniinale,  or 
central  ligament^  which  runs  down  in  the  middle  of  the  bundle 
of  nerves  into  which  the  spinal  cord  breaks  up.  About  the  level 
of  the  third  sacral  vertebra  it  becomes  continuous  with  the  dura 
iD&ter  of  the  cord,  and  is  then  prolonged  as  far  as  the  base  of 
the  coccyx.  The  spine  of  the  third  sacral  vertebra  marks  the  level 
to  which  die  cerebro-spinal  fluid  descends  in  the  vertebral  canal. 

LtaAMB.vrtnt  From   each   side   of  the  cord  along  its  whole 

DiwTicuiATDic.  length  there  runs  a  fibrous  band,  Ugaraentuvn, 
deniiculatum,  which  gives  off  a  series  of  processes  to  steady  and 
support  the  cord.  They  are  triangular,  their  bases  being  attached 
to  the  cord,  and  their  points  to  the  inside  of  the  dura  mater 
(fig.  156).  There  are  from  ei^^hteen  to  twenty-two  of  them  on 
each  side,  and  they  lie  between  the  anterior  and  posterior  roots  of 
the  spinal  nerves.  The  first  process  passes  between  the  vertebral 
artery  and  the  hypoglossal  nerve  ;  the  last  is  found  at  the 
mination  of  the  cord.     It  is  composed  of  fibrous  tissue,  and 

ncnroui  Axi«  genemlly.    S«e  i<otne  rcmarki  rerjr  much  to  the  point,  hy  Sir  Georg« 
Burrows*  'On  Diseases  of  the  Cerebral  Circuliitioi),'  f.  60.  1848. 
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1.  Dnik  mater. 


covered  with  nucleated  cella  continuous  with  the  arachnoid  mem 
brane.* 

The  spinal  cord  is  that 

part  of  the  cerebro-spinal 
axis  contained  in  the  vertebral  canal. 
It  is  the  continuation  of  the  medulla 
oblongata,  and  extends  from  the  fora- 
men magnum  down  to  the  upper  border 
of  the  second  lumbar  vertebra,  where 
it  terminates  in  a  conical  point,  conv^ 
medtUlaris,  after  having  given  off  the 
large  bundle  of   nerves   termed  cavda 

equiruiy  for   the   supply 

of  the  lower  limbs.  From 
the  conus  medullaris  there  is  continued  ».».«•  iK-'^tnm  denUcuiAtun, 
downwards  a  slender  cord,  the^um  terminale^  which  passes  within 
the  sheath  to  the  coccyx.f  The  length  of  the  cord  is  from  fifteen 
to  eighteen  inches,  and  its  general  form  is  cylindrical,  slightly 
flattened  in  front  and  behind.  It  is  not  of  uniform  dimensions 
throughout.  It  presents  a  considerable  enlargement  in  the  lower 
part  of  the  cervical  region  ;  another  in  the  lower  part  of  the 
dorsal,  from  which  proceed  the  large  nerves  to  the  upper  and 
lower  limbs,  respectively.  The  upper  or  cervical  enlargement, 
which  is  the  larger,  extends  from  the  third  cervical  to  the 
first  dorsal  vertebra ;  the  lower,  or  lumbar,  is  situated  opposite 
to  the  last  dorsal  vertebra.  % 

The  cord  is  divided  into  two  symmetrical  halves 

by  a  median  longitudinal  fissure   in   front    and 
behind  (fig.  157).     The  anterior  fissv/re  is  the  more  distinct,  and 


FlSSCBBS. 


*  Vide  Axel,  Key,  and  Retjcins;  Max  Schultw's  'Archives,'  1873. 

t  The  explanation  of  this  is,  that,  at  an  early  poriod  of  foetal  life,  the  length  of 
the  cord  corresponds  with  that  of  the  vertebral  canal ;  bnt  after  the  third  month,  the 
lumbar  and  sacral  vertebra  grow  away  from  the  cord,  in  accordance  with  the  more 
active  development  of  the  lower  limbs.  See  Tiedemann, '  Anatomie  and  Bildnngs- 
geschichte  des  Oehims  im  Ftetos  des  Menschen,'  &e.;  Niirembei;g,  1816. 

t  In  very  early  foetal  life  these  enlargements  do  not  exist,  and  only  make  their 
appearance  with  the  development  of  the  extremities.. 
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penetrates  about  one-third  of  the  substance  of  the  cord-  It  con 
tAJnfi  a  fold  of  pia  mater,  with  many  blood-vessels  for  the  snpplj 
of  its  interior.  At  tlie  bottom  of  this  fissure  is  a  transTera 
layer  of  wbit«  substance,  named  the  anteHor  white  €071171^69^1% 
connecting  the  two  anterior  halves  of  the  cord.  The  posierid 
fissure  is  so  much  less  apparent  than  the  anterior*  that  somi 
auatomista  deny  its  existence ;  but  by  careful  preparation  it  c«( 
be  demonstrated,  although  it  doeH  not  contAin  a  fold  of  pia  mat 
Indeed,  it  can  be  traced  to  a  f^eater  depth  than  the  anteric 
and  reaches  down  as  far  as  the  pusterior  grey  commiasur^ 
the  cord. 

Besides  the  anterior  and  posterior  fissures,  along  each    hal 
the  cord  are  two  superficial  grooves,  from  which  thq  anterior 
posterior  roots  of  the  spinal  nerves  respectively  emerge. 

Fiij    l,-.7. 
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CToLuiurs. 


are  the  anterior  and  posterior  lateral  fissures  (fig.' 
Tlie  posterior  leads  down  to  tlie  posterior  bom  of  the  grej 
matter  in  the  interior  of  the  cord;  the  anterior  is  eimplj 
the  groove  from  which  the  anterior  roots  emerge.  By  thes^ 
lateral  fissures  each  half  of  the  eord  is  divided  intl 
three  longitudinal  columns — an  anterior^  a  poai 
terior,  and  a  lateraL  On  each  side  of  the  posterior  mediaa 
fissure  is  a  slender  column,  called  the  posterior  mediari  columni 
which  is  separated  from  the  posterior  column  by  a  shallow  furrow, 

Imtirnal 

Svuvctvui. 


A  transverse  section  through  the  cord  (fig,  157] 
shows  that,  externally,  it  is  composed   of  whiti 
nerve-substance,   and   that  its    interior    contains    grey    mattefj 


arranged  in  the  form  of  two  crescents,  with  their  backs  to  ead 
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other.  Each  crescent  is  placed  in  the  corresponding  half  of  the 
cord,  and  is  connected  with  its  fellow  across  the  centre  by  a 
portion  called  the  posterior  or  grey  cammiasure.*  The  posterior 
horns  are  long  and  narrow,  and  extend  to  the  posterior  lateral 
fissure,  where  they  are  connected  with  the  posterior  roots  of  the 
spinal  nerves.  The  anterior  horns  are  short  and  thick,  and  come 
forwards  towards  the  attachment  of  the  anterior  roots  of  the  nerves, 
but  do  not  reach  the  surface.  Separating  the  grey  commissure 
from  the  anterior  median  fissure  is  the  anterior  or  white  com^ 
missure. 

On  making  transverse  sections  through  different  regions  of  the 
spinal  cord  the  grey  substance  is  seen  to  vary  in  shape :  in  the 
cervical  region  the  anterior  comua  are  thick  and  short,  the  pos- 
terior are  long  and  slender;  in  the  dorsal,  the  anterior  and 
posterior  comua  are  both  thin ;  in  the  lumbar,  the  anterior  and 
posterior  comua  are  large  and  broad ;  in  the  lower  part  of  the  cord 
the  grey  matter  is  arranged  in  a  central  mass.  Running  along  the 
Central  centre  of  the  cord  in  its  whole  length  is  a  minute 

Cakal.  canal,  just  visible  to  the  naked  eye.     It  is  lined 

with  cylindrical  ciliated  epithelium,  and  opens  superiorly  into  the 
fourth  ventricle.  The  central  canal  is  interesting,  as  it  is  the 
remains  of  the  cavity  formed  by  the  spinal  cord  at  the  earliest 
period  of  its  developmentf 

Thirty-one  pairs  of  nerves  arise  from  the  spinal 
Spinal  T7bbvbs  • 

cord,  namely,  eight  in  the  cervical  region,  twelve 

in  the  dorsal,  five  in  the  lumbar,  five  in  the  sacral,  and  one  in  the 

coccygeal.     Each  nerve  is  formed  by  the  junction  of  two  seri^  of 

roots,  one  from  the  front,  the  other  from  the  back  of  the  cord. 

Two  Roots,  ^^''  Charles  Bell  first  discovered  the  fact,  that 

SioismvKAirD         the  anterior   roots   consist  exclusively  of  motor 

Motor.  filaments,  and  the  posterior  exclusively  of  sensory. 

*  The  different  appearanoea  of  the  amngemoit  of  the  grey  matter  in  the  cord 
hare  heen  accurately  described  and  figured  by  Rolando,  'Rieberche  Anatomiche  suUa 
Stmttura  del  Midollo  Spinale,  con  Figure,  art  tratto  dal  Dizionario  Periodioo  di  Me- 
diana;'  Torino,  1824,  8vo.  p.  fi5. 

f  The  central  canal  is  well  seen  in  fishes,  birds,  and  reptiles. 
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All  converge  in  the  corresponding  invertebral  foraroen  to 
aingle  nerve,  composed  of  motor  and  sensory  filaments. 

The  filaments  of  the  'postfrixyr  or  sensory  roots  are  tbickei 
more  numerous  than  the  anterior.  They  proceed  from  the  pod 
terior  lateral  fissure,  and  previous  to  their  union  with  the  anteirid 
roots  are  collected  together  and  pass  through  a  g^oglioil 
The  ganglion  is  of  an  oval  form,  and  lies  in  the  intervertebrd 
foramen.  The  fibres  composing  these  roots  enter  the  cord,  ani 
may  be  traced  to  the  posterior  coruu,  through  which  they  pass  il 
various  directions.  The  anterior  roots  arise  from  the  fissurl 
between  the  anterior  and  lateral  columns  of  the  cord.  The  fibre! 
of  the  anterior  root  may  be  traced  through  the  antero-lateral 
into  the  anterior  comu.* 

The  compound  nerve  formal  by  the  junction  of  the  two 
(after  the  formation  of  the  ganglion  of  the  posterior)  divides,  out^ 
side  the  intervertebral  foramen^  into  an  anterior  and  a  poeterio^ 
branch.     See  diagnim,  p.  622.  | 

Vabution  iw  The   direction  and   length  of  the  root«  of  thi 

TBE  Lrwotu  or  nerves  vary  in  the  different  regions  of  the  spinaj 
THE  KooTs.  owing  to  the  respective   parts  of  the  cord  froiq 

which  they  arise  not  being  opposite  to  the  foramina  through  whicll 
the  nerves  leave  the  spinal  canal.  In  the  upper  part  of  the  cev* 
vical  region,  the  origins  of  the  nerves  and  their  point  of  exit  art 
nearly  on  the  same  level ;  therefore  the  roots  proceed  transverselji 
and  are  very  short.  I^ower  down,  however,  the  obliquity  and 
length  of  the  roots  gradually  increase,  so  that  the  roots  of  the 
lower  dorsal  nerves  are  at  least  a  vertebra  higher  than  the  fora'* 
mina  through  which  they  emerge.  Again,  since  the  cord  itseli| 
terminates  at  the  upper  border   of  the  second  lumbar  vertebra, 

*  The  rrscArches  of  BItuidin,  ■  Anitt.  dMcript.,'  t  ii.,  p.  648,  1838.  have  led  hii 
fsUblish   \htt  following  relation  between  the  respective  eice    of  the  ikDt«ri(» 
poeterior  routs  of  the  nerres  in  tho  Mveval  regioiia  of  the  spine :  — 


The  poeterior  root*  are  to  the  uttMior  ia  the  cervical  region 
„  „  „  doraal 

,.  ,,  „  lumbar  and  sacral 


2     : 
1     : 

>4    : 


Thie  relation  quite  accords  vtth  tho  gnwter  delicacy  of  the  eenw  of  touch  in 
opper  oxtremity. 
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the  lumbar  and  sacral  nerves  must  descend  from  it  almost  per- 
pendicularly through    the  lower  part  of  the   spinal  canal.    To 

Cauda  this  bundle  of  nerves  the  old  anatomists  have 

Equina.  given  the  name  of  ecmda  eqwma,  from  its  resem- 

blance to  a  horse's  tail. 

To  sum  up  bri^y,  it  appears  that  the  spinal  cord  consists  of 
two  symmetrical  halves,  separated  in  front  and  behind  by  a  deep 
median  fissure ;  that  the  two  halves  are  connected  at  the  bottom 
of  the  anterior  fissure  by  an  anterior  or  white  commissure,  at  the 
bottom  of  the  posterior  fissure  by  the  posterior  er  grey  commissure ; 
that  each  half  of  the  cord  is  divided  into  three  tracts  or  columns 
of  longitudinal  white  nerve-fibres — an  anteri<»r,  a  lateral,  and  a 
posterior — the  boundaries  between  them  b^ng  the  respective  lines 
of  origin  of  the  roots  of  the  spinal  liervee^;  thikt  the  interior  of  the 
cord  contains  grey  matter  disposed  in  the  form  of  two  crescents, 
placed  with  their  convexities  towards  each  other,  and  connected 
by  a  transverse  bar  of  grey  matter>  which  constitutes  the  posterior 
commissure. 

Blood -Ymsba        The  cord  is  supplied  with  blood  by — 1.  The 
OF  THB  C!oBD.  aiUenoT  spvrud  artery,  which  commences  at  the 

medulla  oblongata  by  a  branch  from  the  vertebral  of  each  side, 
and  then  runs  down  th6  middle  of  the  front  of  the  cord.  Other 
branches  are  derived  from  the  vertebral,  ascending  cervical,  inter- 
costal, and  lumbar  arteries,  which  pass  through  the  intervertebral 
foramina,  and  assist  in  keeping  up  the  size  of  this  anterior  artery. 
2.  The  'posterior  spinal  arteries,  which  proceed  also  from  the 
vertebral,  intercostal,  and  lumbar  arteries,  and  ramify  somewhat 
irregularly  on  the  back  of  the  cord. 

On  the  posterior  part  of  the  bodies  of  the  vertebrse,  the  spinal 
arteries  of  opposite  sides  communicate  by  nucoerous  transverse 
branches  along  the  entire  length  of  the  spine,  thus  resembling 
the  arrangement  of  its  venous  plexuses. 

FuNcnora  or  The  spinal  cord  performs,  at  least,  three  ftmc- 

thb8fikai.Cobd.  tions: — 1.  It  is  the  general  conductor  of  impres- 
sions to,  and  from,  the  brain.  2.  It  transfers  impressions.  3.  It 
is  a  centre  of  reflex  action.    Sensory  impressions  are  conducted  by 

s  S 
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the  posterior  roots  of  the  spinal  nerves  to  the  cord,  and  are  thence 
transmitted  to  the  brain  through  the  posterior  columns  and  the 
grey  matter  of  the  cord.  These  impressions  do  not  run  up  on  the 
same  side,  for  the  fibres,  immediately  on  entering  the  grey  matter, 
cross  over  to  the  opposite  side  to  reach  the  brain  ;  so  that  if  the 
posterior  column  of  the  right  side  be  divided,  the  left  leg,  and  not 
the  right,  would  be  deprived  of  sensation.  Motor  impulses  are 
conveyed  along  the  antero-lateral  columns  and  the  grey  matter  in 
them,  and  carry  the  commands  of  the  will  from  the  brain  to  the 
muscles.  The  crossing  of  the  motor  fibres  takes  place  in  the 
medulla  oblongata,  at  the  decussation  of  the  anterior  pyramids,  so 
that  they  run  in  the  corresponding  half  of  the<:ord  as  far  as  their 
point  of  decussation.  Division,  therefore,  of  one  half  of  the  cord 
Ijelow  this  point,  causes  paralysis  of  motion  on  the  same  side  of 
the  body.  The  cord  is,  moreover,  concerned  in  the  conduction 
of  impressions  to  and  from  the  vaao-motor  centre  of  the  medulla 
oblongata,  which  determines  the  varying  conditions  of  the  blood- 
vessels. The  cord  also  transfers  impressions ;  this  is  more  manifest 
in  disease  than  in  health ;  a  well-marked  example  of  transference  is, 
that  pain  is  felt  at  the  knee  in  cases  of  disease  of  the  hip-joint. 
The  spinal  cord  has  probably  no  power  of  originating  impressions, 
in  other  words,  it  is  not  atitoinatic. 
Hiirm  Stric-  These  are  among  the  most  complicated  parts  of 
the  central  nervous  system.  Tliey  contain  white 
and  grey  nerve-matter  intermixed.  The  white 
Vaiiolii.  matter  consists,  in  part,  of  the  continuation  up- 

wards of  the  longitudinal  fibres  of  the  cord ;  in  part,  of  horizontal 
fibres. 

Ahtkhiob  The  anterior   columns   of  the   cord  (fig.  158), 

Ptsamios,  having  reached   the   lower  part  of  the   medulla 

oblongata,  are  not  continued  straight  through  it,  but  diverge 
from  each  other,  being  pushed  -aside  by  the  deep  fibres  of  the 
lateral  columns,  which  here  cross  each  other,  and  form  the  de- 
cussation of  the  anterior  pyramids.  In  their  further  progress  the 
fibres  of  the  anterior  columns  are  arranged  thus :  some  of  them  run 
up,  and  form  the  outer  portion  of  their  own  pyramid :  some  ascend 
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beneath  the  olive  to  join  the  restiform  body;  a  third  set  pass 
upwards  and,  after  embracing  the  olive,  reunite,  to  form  a  single 
bundle  ;  this,  joined  by  fibres  (olivary  fasciculus)  from  the  olive 
ascenda  under  the  name  of  the  JUlet  of  Reil,  over  the  superior  crua 
of  the  cerebellum  to  the  corpora  quadrigemina  and  the  cerebral 
hemispheres  (iig.  159). 

The  lateral  columns  on  reaching  the  medulla  oblongata  are 
diflposed  o0*  in  three  ways,  as  follows : — some  of  its  fibres  come 
forward  between  the  diverging  anterior  columns,  decussate  in  the 
middle  Hue  and  form  part  of  the  pyramid  of  the  opposite  side ; 

Fto.  168. 


I.  Anterior  coltunn. 

S.  LateriLl  oolnma, 

]l.  Foftterlor  coSnmn. 

4.  Poiterlor  median  oolamn 

of  the  iptnBl  liord, 
t.  AAt«r1or  pjmiBlil. 
8.  BMtif orm  tjodf. 


7.  Pottflrior  pTramld. 

8.  Foictculai  tern, 

9.  Inferior  orui   of   the  ocre- 

bellom. 

10.  To  Uie  oorpon  qiudri- 
gesilna. 

11.  Ormocnbrl 


»    ■-'■ 
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others  ascend  with  the  restiform  body  (or  tract)  into  the  cere- 
bellum ;  a  third  set  ascends  along  the  floor  of  the  fourth  ventricle 
(concealed  by  its  superficial  grey  matter)  aa  the  /(laciculus  teres, 
and  is  continued  along  the  upper  part  of  the  crua  cerebri  into 
the  cerebrum. 

BuTtFoax  The  posterior  columns  ascend  (under  the  name 

BoDT.  of  the  restiform  bodies ),  at  the  back  of  the  medulla, 

diverge  from  each  other,  and  are  continued  partly  into  the  cere- 
bellum, forming  its  inferior  crura,  and  partly  as  the  faacicidi 
teretes  along  the  floor  of  the  fourth  ventricle  into  the  cerebrum. 

At  2 
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postbrioh 
Ptrauids. 


These  are  the  continuations  upwards  of  the 
posterior  median  columns  of  the  cord ;  and,  like  the 
restiform  body,  each  divides  into  two  fasciculi,  one  of  which  ascends 
and  helps  to  form  the  inferior  eras  of  the  cerebellum,  the  other 
runs  up  with  the  fasciculv^  teres. 

HoHizosTAz.  The  horizontal  fibres  in  the  medulla  oblongata 

I^"*"-  and  the  pons  were   first  accurately  described  by 

Stilling  and  euhsequently  by  Rolando*  Some  of  them  form  a 
septum,  and  divide  the  medulla  oblongata  and  pons  into  eym- 
metrical  halves  ;  others,  arising  apparently  from  the  septum,  pass 
outwards  in  an  arched  manner  through  the  lateral  iialves  of  the 
medulla ;  so  that  when  seen  in  a  transverse  section  by  transmitted 
light,  they  describe  a  series  of  curves,  with  the  convexity  forwards, 
throughout  the  entire  thickness  of  the  medulla.  Some  of  these 
transverse  fibres  appear  on  the  surface  over  the  pyramid  and  the 
olive;  these  have  received  the  name  oi ardform  Jihre^  of  Rokindo 
(p.  584.)  Stilling*  and  Kolliker,t  who  have  studied  the  subject, 
are  of  opinion  that  they  originate  in  the  restiform  bodies,  and 
thence  arch  forwards — some  on  the  surface,  others  through  the 
substance  of  the  medulla,  and  that  they  eventually  join  the  fibres 
of  the  septum. 

Ikthbkal  T^^  pons  consists  of  transverse  and  longitudinal 

Stbuctuksoftkb  white  fibres,  with  a  considerable  quantity  of  grey 
Powa  Vaboui.  matter  in  its  interior.     The  superficial  layer    of 

fibres  is  obviously  transverse,  and  connects  the  two  hemispheres  of 
the  cerebellum.  After  removing  the  first  layer,  we  expose  the 
longitudinal  fibres  of  the  pyramids  in  their  course  to  the  cnira 
cerebri ;  these  longitudinal  fibres,  however,  are  intersected  by 
the  deep  transverse  fibres  of  the  pons,  which,  like  the  superficial, 
are  continued  into  the  cerebellum,  Tbe  deepest  layer  of  the  pons 
consists  entirely  of  longitudinal  fibres,  derived  partly  from  the 
lateral  columns,  partly  from  the  restiform  bodies  of  the  mediilla. 

Obfba  These  are  composed  of  longitudinal  fibres,  de- 

C™""-  rived  from  the  pyramids,  from  part  of  the  lateral 

*  '  Ueber  die  Medalla  Oblongatn,'  Erlanges,  1 843, 
f  '  Miktoakopiaehe  Anatomie,'  p.  454. 
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and  restiform  columns  of  the  cord,  and  from  tbe  grey  matter 
in  tlie  pons  Varolii.  If  one  of  the  crura  be  divided  longitudinally, 
there  is  found  in  the  middle  of  it  a  layer  of  dark-coloured  nerve- 
substance,  called  locua  nigevj  which  separates  the  crua  into  an 
upper  and  lower  stratum  of  fibres.  The  lower  stratum  is  tough 
and  coarse,  and  consists  of  the  continuation   of   the  fibres  pro- 

Fio.   159. 


1«  CcTXfXM  ftTiBtmn, 
1,  TlialBintu  opticas. 

3.  Crtu  cerebri. 

4.  Locoaniger. 

(.  Pont  VftrolU,  denoted  bjr 
ttuMTerae  lioea. 

T.  OUTe. 

5.  Anterior  columni. 
9.  trntmnl  cohuniu. 

10.  PoRterioT  coltiami. 

11.  Corpan  qnadrigemlnA. 
I?.  Fillet  of  Bell. 

IS.  Sapcrtor  cnu  of     Um 

oerebcUom. 
14,  CmbeUnnu 


til 
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ceeding  from  the  pyramid  and  the  pong.  The  upper  stratum  is 
much  softer  and  finer  in  texture,  and  has  received  the  name  of 
tegmentum :  it  is  compo!«ed  of  the  fibres  proceeding  from  the 
lateral  and  restiform  columns ;  also  from  the  superior  cms  of 
tbe  cerebellum.     Tracing  the  fibres  of  the  cms  cerebri  into  the 
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cerebral  hemisphere,  we  find  that  its  lower  fibres  ascend    chie 
through  the  corpora  stri^^a,  its  upper  fibres  through  the  thala 
'  optici.    In  passing  through   these  ganglia,  the  crus   receives 

large  addition  to  its  fibres:  these  branch  out  widely  towaj 
all  parts  of  the  hemisphere,  in  order  to  reach  the  cortical  si 
stance  on  the  surffice. 
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DISSECTION  OF  THE  EYE. 

Since  the  eye  in  the  human  subject  cannot  be  obtained  suf- 
ficiently fresh  fop'Anatomical  purposes,  the  student  should  examine 
the  eye  of  the  sheep,  bullock,  or  pig.  The  conjunctiva  membrana 
should  be  removed,  together  with  the  loose  connective  tissue  which 
unites  it  to  the  sclerotica. 
CoNJTOCTiTA.  '^^®  conjunctiva  is  the  mucous  membrane  which 

covers  the  ocular  surfiEice  of  the  eyelids  and  the 
anterior  part  of  the' globe,  and  is  lined  with  columnar  epithelium. 
It  is  loosely  attached  to  the  sclerotic  coat,  so  as  not  to  impede 
the  movements  of  the  globe.  The  palpebral  portion  of  it  is 
very  vascular,  and  provided  with  fine  papiUsa  abundantly  sup- 
plied with  nerves.*  It  is  continued  into  the  Meibomian  glands, 
the  puncta  lachrymalia,  and  the  ducts  of  the  lachrymal  gland. 
The  sclerotic  portion-is  thinner  and  has  no  papillae.  It  is  trans- 
parent and  nearly  colourless,- except  when  inflamed;  it  then 
becomes  intensely  vascular,  and  of  a  bright  scarlet  colour.  An 
abundant  supply  of  nerves  is-^  distributed  to  the  membrane  ;  their 
arrangement  is  stated  to  be  the  same  as  that  of  the  skin,  but  many 
of  them  have  been  described  as  terminating  an.  end-bulbs. 

The  corneal  conjunctiva  is  composed  chiefly  of  epithelium, 
arranged  in  layers.  This  portion  of  the  conjunctiva  cannot  be 
separated  by  dissection  in  recent  eyes,  but  it  possesses  the  same 
acute  sensibility  as  the  rest  of  the  conjunctiva.  Changes  produced 
by  inflanunation  of  the  conjunctiva  often  involve  the  cornea 
and  render  its  texture  thick  and  .<opaque.t     Blood-vessels  ramify 

*  These  papillte  were  first  described  by  Eble,  '.Ueber  den  Ban  und  die.Krank- 
heiten  der  Bindehaut  dea  Angea..' 

t  The  facts  of  comparatire  anatomy  conflrm  this  Tiev.     In  the.  serpent  tribe, 
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round  the  margin  of  the  cornea,  fortaing  a  network  arranged  in 
loops.  Lymphatics  exist  abundantly  in  the  palpebral  and  sclerotic 
conjunctiva,  and  communicate,  after  becoming  much  reduced  in 
size,  with  the  irregular  cell-spaces  of  the  cornea. 

The  human  eye  is  nearly  spherical,  the  antero-posterior  and 
vertical  diameters  being  equal,  the  transverse  exceeding  these  by 
leP3  than  half  a  line.  The  convexity  of  the  cornea  varies  in 
different  persons,  and  at  different  periods  of  life  ;  this  is  one  cause 
of  the  several  degrees  of  near  sight  and  far  sight. 

Coats  avd  He-         ^^^  globe  is  composed  of  three  coats,  arrang^ed 
MouBs  OF  TBB  oBc    wlthin    the    other,    which    enclose    certain 

*•"•  transparent  structures.     The  external  coat.,  con- 

sisting of  the  sdffrotic  and  comedy  is  fibrou?,  thick,  and  strong. 
The  second  coat,  consisting  of  the  choroid^  the  iri^,  and  the  cUinry 
procesaeSfis  composed  of  blood-vessels,  muscular  tissue,  and  pigment- 
cells,  and  is  very  dark  in  colour.  The  third  coat,  called  the  retina, 
consists  of  the  expansion  of  the  optic  nerve  for  the  reception  of  the 
impression  of  the  waves  of  light.  The  bulk  of  the  interior  is  filled 
with  a  transpareut  humour,  called  the  vitrfoua  body.  Embedded 
in  the  front  of  this,  and  just  behind  the  pupil,  is  the  crystalline 
lens,  for  the  purpose  of  concentrating  the  rays  of  light.  In  front 
of  the  lens  is  place<l  a  moveable  curtain,  called  the  iWa,  to 
regulate  the  amount  of  light  which  shall  be  admitted  through  a 
central  aperture,  the  picpil.,  to  the  fimdus  of  the  eye.  The  space 
in  which  the  iris  is  suspended  is  filled  with  a  i3uid,  termed  the 
aqueous  humour, 

ScwRoTic  The  sclerotic  is  the  tough  protecting  coat  of  the 

Co*T.  eye,  and  consists  of  white  fibres  interlacing  in  all 

directions.*     It  covers  about  five-sixths  of  the  globe,  the  remaining 

which  annually  »hpd  the  skin,  the  front  of  the  cornea  comeg  off  with  the  r«Bt  of  the 
external  mutuee  of  Ihe  body.  In  the  eel  the  Rorfaco  of  the  cornea  is  often  drawn  off 
in  the  prooeas  of  akianing.  In  some  apeciea  of  rodenta  which  burrow  under  the  ground 
like  the  mole,  the  eye  ia  covered  with  hair,  like  other  parts. 

*  The  tclerotic  coat  of  tlio  eye  in  fiahea  ia  of  extraonlinary  thicknesa  and  denaity  ; 
tind.  in  birda,  tbia  ooat  is  further  atrvngthened  by  a  circle  of  bony  plat«e,  fourteen  or 
fifteen  in  number,  arranged  in  a  aeriea  round  the  margin  of  the  cornea.  Similar 
j'Utea  .^re  found  b  aome  of  the  roptilea,  and  paiticalorly  in  the  fossil  ichthyoaaari 
and  plesioaauri, 
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one-sixth  being  completed  by  the  cornea.     The  thickest  part  of 

the  sclerotic  coat  is  at  the  hack  of  the  globe  (6g.  161)  ;  the  thinnest 

is  a  short  distance  behind  the  cornea.*     The  back  of  the  sclerotic 

is  perforated  by  the  optic  nerve,  which  enters  it  about  one-tenth  of 

an  inch  on  the  nasal  side  of  the  axis  p,g  ^^g 

of  vision.     The   optic  nerve  at  its 

entrance  into  the  sclerotic  ia  mucTi 

constricted,  and   insti^ad  of  passing 

through   a   single  aperture  in  this 

coat,   enters    it   through   a  porous 

network  of  fibroua  tissue,  called  the 

lamina  cribrosa.'f     The  sheath   of 

the  optic  nerve  becomes  continuous 

with  the  sclerotic  where  it  perforates 

this  coat.     Aroimd  the  optic  nerve 

the   sclerotic  is   perforateti  by   the 

ciliary  arteries,  veins,   and   nerves,  "•»*»^'*»'' °^  ™"  ^^"■"•^-'^'•'""^'™ 

for  the  supply  of  the  choroid  and 

iris.     About  a  quarter  of  an  inch  from  the  cornea  the  sclerotic 

receives  the  insertion  of  the  recti  muscles ;  here  also  it  trauFinits 

the   anterior  ciliary  m-terifts,  which  run  forward  along  the  tendons 

of  these  muscles,  and  form  a  vascular  ring  around  the  margin  of 

the  cornea  (fig.  160). 

The  sclerotic  is  composed  of  connective  tissue  arranged  in 
bundles,  which  run,  some  longitudinally,  some  transversely.  The 
longitudinal  fibres  are  the  most  external  and  abimdant.  Under 
the  microscope  numerous  connective-tissue  corpuscles  may  be  seen 
filling  cell-spacep,  similar  to  those  found  in  the  cornea,  but  not  so 
abundant,  and  containing  pigment-granulesj.  Between  these  may 
be  demonstrated  fine  elastic  fibres.  The  inner  surface  of  the 
sclerotic  is  coated  with  a  thin  layer  of  connective  tissue,  lamina 
fuaca,  in  which  are  found  some  pigment-cells. 

To  examine  the  cornea,  it  should  be  removed  with  the  sclerotic 

*  The  greatest  thickness  po«trriorly  is  about  tlie  ^th  of  an  inch;  it£  least  thick- 
DMB  ia  front  ia  abont  ^'gth  of  an  inch. 

t  In  the  centre  of  the  Inmitm  cribrosa  is  an  opening  larger  than  the  rest,  vhieh 
transmits  the  arteria  centralis  retime. 
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coat.  This  should  be  done  under  water,  bj  making  a  circular  cut 
with  scissors,  about  a  quarter  of  an  incli  from  the  margin  of  the 
cornea.  With  a  little  care  it  will  be  easy  to  remove  the  outer  coat 
of  the  eye  without  injuring  the  dark  choroid  coat,  the  ciliarj 
muscle,  or  the  iris.  In  the  loose  brown-coloured  connective  tisfiue , 
between  the  sclerotic  and  the  choroid  are  the  ciliary  nerves  pmsitig 
forwards  to  the  iris;  their  white  colour  makea  them  very  cott- 
spicuoUB  on  the  dark  ground. 

The  cornea  is  the  brilliant  translucent  coat  which 

forms  about  the  anterior  one-sixth  of  the  globe.    It 

Fio.  161. 
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is  nearly  circular  in  shape,  its  diameter  being  nearly  half  an  inch, 
and  its  thickness  about  -Jy  of  an  inch.  The  curve  of  the  cornea 
forms  part  of  a  smaller  circle  than  that  of  the  sclerotic,  eo  that  it 
projects  further  forwards,  varying  in  this  respect  in  different  eyes, 
and  at  different  ages  of  life.  It  is  firmly  connected  at  its  margin 
to  the  sclerotic,  with  the  fibres  of  which  it  is  continuous.  The 
margin  of  the  sclerotic  is  bevelled  ou  the  inside  ;  that  of  the  comes 
on  the  outside,  so  that  the  former  overlaps  the  latter  (fig.  161 ). 
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The  cornea  oonsiats  of  five  layers,  which  are  not 
utcTvia.  ^Yl  composed  of  the  same  kind   of  tissue.     The 

most  awperficial  layer  is  the  conjunctival.  This  coosists  of  several 
strata  of  epithelial  cells ;  the  deeper  ones,  the  more  numerous,  are 
columnar  and  placed  vertically,  the  superficial  ones  are  flattened 
8caly  epithelium  cellsi,  with  well-marked  nuclei.  The  second 
layer  is  about  the  tsW  of  an  inch  thick,  and  consists  of  a  perfectly 
structureless  lamina,  which,  when  peeled  off,  has  a  remarkable 
tendency  to  curl.  Boiling,  or  the  action  of  acids,  does  not  render 
it  opaque,  like  the  other  layers  of  the  cornea.  The  third  layer 
{cornea  proper)  consists  of  translucent  connective  tissue,  upon 
which  the  thickness  and  strength  of  the  cornea  mainly  depend. 
The  fibres  are  arranged  in  layers,  about  sixty  in  number.  Between 
the  laminse  are  irregularly  branched  spaces,  called  the  cell-spaces  of 
the  cornea.  In  these  spaces  are  lodged  the  corneal  corpuscles, 
with  outstanding  processes,  which  communicate  freely  with  each 
other,  and  correspond  in  shape  to  the  spaces  within  which  they  lie. 
In  inflammation  of  the  cornea  these  corpuscles  imdergo  consider- 
able changes.*  The  fourth  layer  is  translucent,  elastic  and 
brittle,  and  may  be  easily  separated  from  the  preceding  laminie. 
Like  the  second  layer,  it  is  unaffected  by  boiling  or  by  the  action 
of  acids  or  alkalies,  but  is  somewhat  thinner,  being  from  yo^  *° 
■J  •^  of  an  inch  in  thickness.  It  is  termed  the  meinLrane 
of  Des<mnet.  In  the  sclerotic  coat,  close  to  its  junction  with  the 
cornea,  is  situated'  a  small  oval  oanal,  lined  with  epithelium, 
termed  the  sinus  circfdaris  iridis^  or  caned  of  Schlemvi  (fig. 
161).  It  is  probably  a  venous  sin-as,  for  it  can  always  be 
injected  from  the  arteries.  The  Jiftk  layer  ooneists  of  a  single 
layer  of  polygonal  epithelial  cells,  resembling  those  which  line 
serous  membraDes.t     In  its  healthy  state  the  cornea  contains  no 

*  If  fluid  be  injected  verj  gently  into  the  cornea  proper,  there  maj  be  dcmon- 
strdt«d  a  Bjetom  of  caunls,  called  Htcklinghausen' »  canait,  which  arc  the  communica- 
tioaa  between  the  comBal  corpuscles  ;  but  if  the  fluid  bo  injf-cted  more  foroilily,  it 
poaaea  in  the  course  uf  the  flLrea  composing  the  rnnotis  laminii'  of  the  curoea,  which 
gives  the  appearance  of  a  number  of  varicose  and  enlarged  tnbea  croaaiog  each  other 
at  ri(fht  auglea:  those  are  termed  Bowrnan't  comal  tubts. 

t  For  a  detailed  deacription  of  the  structure  see  T<}dd  and  BowiasD,  'Fhjno- 
logical  Aaatomj.' 
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blood-vessels,  except  at  its  circumference,  where  they  form  loops. 
Ita  nervea,  which  are  numerous,  forty  to  forty-five  iu  number,  may 
be  traced  forwards  in  the  transparent  tisaue  as  a  fine  plexus ;  this 
gives  off  minute  fasciculi,  which  ramify  beneath  the  epithelium, 
constituting  the  sub-epithelial  plexus.  From  this  very  minute 
filaments  run  between  the  epithelium  cells,  forming  the  in 
epithelial  plexus. 

After  the  removal  of  the  sclerotic  and  cornea, 
we  expose  the  choroid  coat,*  and  its  continuation 
formerly  known  as  the  ciliary  processes.  Iu  connection  also  with 
this  tunic  is  a  white  ring,  the  ciliary  viuscle. 

The  choroid  is  the  soft  and  flocculent  tunic  of  the  eye,  recog- 
nised by  its  dark  brown  colour  and  great  vascularity.  Posteriorly 
tliere  is  a  circular  aperture  in  it  for  the  passage  of  the  optic  nerve. 
In  front,  the  choroid  passes  beneath  the  ciliary  muscle  with 
which  it  is  connect-ed,  and  then  exteuds  forwards,  terminating 
in  a  series  of  plaited  folds,  called  the  ciliary  processes.  It  is 
connected  with  the  sclerotic  by  delicate  connective  tissue,  the 
lamina  fusca^  through  which  the  ailiary  vessels  and  nerves  pass 
forwards. 

CiLiABT  Pho-  The  ciliary  processes  are  the  folds  formed 

«•»»•  the  anterior  part  of  the  choroid,  and  may  be  best 

seen  when  the  globe  has  been  divided  by  a  vertical  section  into  an 
anterior  and  a  posterior  half,  the  vitreous  humour  being  left  un~ 
disturbed.  They  are  black,  and  consist  of  from  sixty  to  seventy 
radiating  folds,  arranged  in  a  circle  about  three  lines  broad.  These 
processes  consist  of  longer  and  shorter  folds,  the  former  being  the 
more  numerous.  The  longer  fold  is  about  a  line  in  length ;  the 
smaller  about  half  a  line.  One  of  the  longer  ones  is  seen  in 
the  diagram,  p.  634.  The  processes  fit  into  corresponding  folds 
of  the  suspensory  ligament  of  the  lens,  and  their  free  ends 
project  for  a  short  distance  into  the  posterior  chamber.  The 
vascular  supply  of  the  ciliary  processes  is  most  abundant,  and 
resembles  in  the  main  that  of  the  choroid.     The  arteries  come 

*  8q  railed  becaoso  iu  outer  floccnlent  snrfaco  somewhat  rMemblea  the  chorioo, 
or  external  inreitmeot  of  the  orum. 
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chiefly  from  the  anterior  ciliary,  and  from  the  front  vessels  of  the 
choroid ;  and  after  breaking  up  into  a  fine  plexus,  they  form  loops 
which  arch  backwards  to  end  in  the  smaller  veins.  Their  dark 
colour  arises  from  pigmented  cells,  which  disappear,  however,  at 
the  free  ends  of  the  processes. 

Under  the  microscope  the  choroid  is  seen  to  consist  of  two  layers, 
both  composed  of  blood-vessels  held  together  by  fine  connective 
tissue,  in  which  are  found  large  ramified  pigment-cells.  The  outer 
layer  consists  of  the  lurger   branches  of  the  blood-vessels  ;    the 

Fio.  162. 
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arteries  (short  ciliary)  being  chiefly  on  the  inner,  the  veins  on  the 
outer,  surface.  The  veins  are  arranged  with  great  re;gularity  in 
drooping  branches  {vasa  vortico8a\  like  a  weeping-willow  (fig. 
1 62),  and  converge  to  four  or  five  nearly  equidistant  trunks,  which, 
after  running  backwards  forasbortdiBtance,.perforate  the  sclerotic 
not  far  from  the  entrance  of  the  optic  nerve,  and  empty  themselves 
into  the  ophtJialmic  vein.  The  mner  layer  is  fornied  by  the 
capillaries  of  the  ciliary  arteries,  and  is  called,  after  the  Dutch 
anatomist  Ruysch,  '  tunica  JiuysckianaJ  It  consists  of  the  most 
delicate  vascular  network  found  in  any  tissue,  and  extends  forwards 
to  the  ciliary  processes,  with  the  capillaries  of  which  it  freely 
communicates. 
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Between  the  choroid  memhrane  and  the  lamina  fusca  of  i 
sclerotic  is  a  layer  of  connective  tissue,  the  lamina,  mtjrra  ei 
roideay  which  serves  to  connect  the  two  tunics.  I 

CiLUBT  This   muscle   consists   of  unstriped  fibres,  al 

Mu«cx«.  arises  by  a  thin  tendon  from  the  sclerotic  closej 

its  jimction  with  the  cornea.  Thence  its  fibres  radiate  backward 
and  are  lost  in  the  choroid  behind  the  ciliary  processes.  ScMI 
of  these  fibres  form  a  circular  muscle  around  the  outer  circiil 
ference  of  the  iris,  constituting  the  circular -ciliary  muscle, 
was  formerly  described  as  the  ciliary  ligament.  Its  actioz 
accommodate  the  eye  to  objects  at  various  distances,  bj  ren< 
the  lens  more  or  less  convex.* 

The  iris  is  the  contractile  curtain  suspended  ' 
the  clear  fluid,  which  fills  the  space  between  ti 
cornea  and  the  lens.  The  iris  divides  this  space  into  two  x^ 
equal  parts,  called  the  anterior  and  posterior  ekambers  (fig.  16lj 
these  communicate  with  each  other  through  a  circular  aperttire  i 
the  centre,  called  ttie  pvjnl.f  Its  use  is  to  regulate  the  amoiH 
of  light  which  shall  be  admitted  into  the  eye  :  for  this  purpose  jj 
inner  circumference  is  capable  of  dilating  and  contracting  acoorl 
ing  to  circumstances,  while  its  outer  circumference  is  immoveabj 
connected  with  the  ciliary  muscle,  the  choroid  and  the  cornea.  X 

The  colour  of  the  iris  varies  in  different  individuals,  and  girt 
the  peculiar  tint  and  brilliancy  to  the  eye.  The  colouring  matt4 
or  pigment  is  contained  in  minute  cells  {pigment  cella)^  lining  tlj 
anterior  and  posterior  surfaces  of  the  iris,  the  posterior  taking  th 
name  of  uvea  from  its  grape-like  colour.  Pigmented  cellg 
also  found  in  the  aubetance  of  the  iris. 

When  the  iris  is  laid  under  water,  and  viewed  with  a  low 
nifyiug  power,  it  is  seen  to  be  composed  of  fine  fibres  convergii^ 
from  all  sides  towards  the  pupil ;  many  of  them  unite  and  fori 

*  Sir  Philip  Crampton  has  iiuticed  that  thia  muscle  is  well  developed  in  biid 
In  thi'in  its  fibres  are  of  the  striped  varietj,  just  as  the  circular  fibres  of  the  iris  m) 

t  Tho  size  and  shape  of  the  pupil   rary  in  different  animals.    In  the  buHud 
shoep,  horse,  etc.,  it  is  oblong  ;  iu  carnivorotis  quadrupeds  it  is  often  a  mere  tc 
slit  dnring  the  day,  bnt  dilates  into  a  large  circle  at  night. 

I  The  diameter  of  the  pupil  iu  man  raries  from  the  i^th  to  the  |  of  an  ineh« 
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arches,   leaving  elongated  interspaces,  which  are  most  marked 
towards  the  middle  of  the  iris. 

The  contractile  power  of  the  iris  depends  upon  muscular  fibres 
of  the  non-striped  kind,  arranged  some  in  a  radiating,  others  in  a 
circular  manner.  The  radiating  {dilatator  iridis)  converge 
towards  the  pupil,  whero  they  form  lurches  and  blend  with  the 
circular  fibres  ;  the  circular  {ephmcter^  well  mailed,  are  collected 
on  the  posterior  aspect  of  the  pupillary  margin,  where  they  form 
a  ring  about  -^ih  of  an  inch  in  width.* 

A  considerable  amount  ef  connective  tissue  is  present  in  the 
iris,  forming  the  stroma,  and  consists  of  circular  and  radiating 
fibres ;  the  circular  are  foundiiftt  the  circumference  of  the  iris,  the 
radiating  converge  towards  the  pupiL  In  front  of  the  iris  is  a 
thin  layer  of  epithelium,  -which  is  continuous  with  that  covering 
the  membrane  of  Descemet. 

When  minutelyinjected,  the  iris  appears  to  be  composed  almost 
entirely  of  blood-vessels ;  they  form,  in  the  ciliary  muscle  at  the 
outer  circumference  of  the  iris,  a  vascular  circle  (the  circvJ/us 
major),  firom  which  numerous  small  branches  pass  inwards,  and 
form  another  circle  {cvreulua  Trwnor),  which  terminates  in  the 
veins  of  the  iris. 

Its  blood-vessels  are  derived  firom  two  sources— =the  posterior 
or  long,  and  the  anterior  ciliary  arteries.  The  long  ciliary  arteries, 
two  in  number,  perforate  the  sclerotica  on  each  side  of  the  optic 
nerve,  and  then  run  forwards  upon  the  choroid  to  the  ciliary  muscle ; 
here  they  divide  into  branches  constituting  the  circulus  major, 
just  described :  the  anterior^  five  or  six  in  number,  twre  derived 
from  the  muscular  branches,  and  raioify  on  the  tendons  of  the  recti 
muscles  (p.  212),  where  they  perforate  the  sclerotica  behind  the 
margin  of  the  cornea.  These  vessels  supply  *the  ciliary  processes 
and  iris,  and  it  is  firom  their  enlai^ement  that  the  red  zone  round 
the  cornea  is  produced  in  inflammation  of  the  iris. 

CiioAHT  The  nerves  of  the  iris,  about  fifteen  in  number, 

Nkbtss.  proceed   from  the  lenticular  ganglion,  and  firom 

*  The  circular  fibres  of  the  iris  in  the  bird  are  of  t^e  striped  variety,  and  discern- 
ible 'withont  difficulty. 


Bbtima. 


Hi     « 


the  nasal  branch  of  the  opbtbalmic  divipon  of  the  fifth  nerl 
(p.  213).  They  perforate  the  Ijack  of  the  sclerotica  like  tl 
arteries,  run  along  the  choroid  which  they  supply  in  their  coui^ 
and  then  break  up  into  a  fine  non-medullated  plexus^  whii 
supplies  the  ciliary  muscle  and  iris.  t 

Mrxbraka  Until  the  seventh   or  eighth   month  of    foetl 

PutiLLAuu.  life^  the  pupil  ifl  closed  by  a  delicate  membrani 

the  memiirana  pupillaris*  Its  vessels,  derived  from  tho^e  i 
the  iris  and  capsule  of  the  lens,  are  arranged  in  loops  whia 
converge  toward  the  centre  of  the  membrane.  Quekett  hii 
described  this  membrane,  which  has  always  been  regarded  H 
a  distinct  structure,  as  identic-al  with  the  anterior  layer  of 
capsule  of  the  lens.* 

To  obtain  a  view  of  the  retina,  the  cho5 
coat  must  be  carefully  removed  while  the  eye  t 
under  water ;  this  should  be  done  with  the  forceps  and  scissori 
on  a  firesh  eye.  The  optic  nerve,  having  entered  the  interior  of  th< 
globe  through  the  sclerotic  and  the  choroid,  expands  into  the  deli 
cate  nervous  tunic  called  the  retina.  In  passing  through  tin 
coats  of  the  eye  the  nerve  l^ecomes  gradually  constricted  an^ 
reduced  to  one-half  of  its  diameter ;  here  it  presents  a  rouQ< 
disk,  called  the  porus  opticus,  in  the  centre  of  which  may  be  see^ 
the  arteria  centralis  retinae.  At  this  point,  too,  the  nerve-sub 
stance  projects  slightly  into  the  interior  of  the  globe,  forming  | 
little  prominence,  to  which  the  term  coUicultis  nei*vi  optioi  has  bee^ 
applied.f  In  front  the  retina  terminates  a  little  behind  the  postal 
rior  miu-gin  of  the  ciliaiy  processes  in  a  thin  serrated  border 
serrata). 

Precisely  opposite  the  pupil,  in  the  centre  of  th»  axn 
vision,  there  is  an  oval  yellow  spot,  macula  lutea^  in  the  reiinaj 
about  ^th  of  an  inch  in  diameter,  fading  off  gradually  at  fhi 
edgeS)  and  having  a  black  spot,  fovea  centralia,  in  the  central 

*  See  a  pap«r  hj  John  Qnekett  in  th«  'Tntnaaciions  of  U>e  Aficroscopicnl  i 
of  London,'  vol.  iii.  p.  9. 

t  This  prominence  is  remnrkuble  in  that  it  ia  iuMnsible  to  tba  niyft  of  lighl. 
termed  the  '  blind  apoL' 
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Here  vision  is  the  most  perfect ;  so  then  it  might  be  called  the 
*'8pot  of  sight,"  This  central  spot  was  believed  by  its  discoverer, 
Sommering,  to  be  a  perforation ;  but  it  is  now  ascertained  to  be 
due  to  the  pigmentary  layer  of  the  retina  showing  through  it. 
These  appearances  are  lost  soon  after  death,  and  are  replaced  by  a 


8.  Layer  of  pigment  cells. 


7.  Layer  of  roda  and  cones. 
(Hembrana  Jacob!.) 


Hembrana  Umitang  ext. 


6.  Onter  naclcar  layer. 


fi.  Outer  molecalar  layer. 


4.  Inner  nndear  layer. 


3.  Inner  molecular  layer. 


3.  Layer  of  nerve-cells. 
1.  Layer  of  nerre-flbres. 

Membrana  Umitana  interna. 


DIAOSAM  OF  THE  TABIOU8   LATEBS  OF  TKB  BKTINA.      (After  QuaiD.) 

minute  fold,  into  which  the  retina  gathers  itself,  reaching  from 
the  centre  of  the  spot  to  the  prominence  of  the  optic  nerve.* 

*  In  birds  the  retina  has  thrcnghout  the  yellowish  colour  seen  only  at  one  part  in 
the  human  eje. 

T  T 


642 


DISSECTION   OF  TEE    EYE. 


Miinm  Stbco- 

TUBX  or  TUB 

Retiwa. 


Although  to  the  naked  eye  the  retina  appears^ 
a  simple,  soft,  semi-traBsparent  membrane,  yet 
when  examined  under  the  microscope,  it  is  found^ 
to  be  most  minutely  and  elaborately  organised.  It  varies  in 
thickness  from  the  ^V  to  the  5-^  of  an  inch,  being  thickest  behind 
and  gradually  diminishing  towards  the  front.  It  consists  of  eight 
layers,  through  which  may  be  traced  a  considerable  amount  of 
extremely  delicate  connective  tissue  (fibres  of  Miiller),  which 
constitutes  a  scafiblding  for  the  various  strata,  and  is  said  to  form 
for  them  two  more  or  less  continuous  boundary  lines  termed 
membrantv  llmitantes,  interna  and  exte^'na.  The  layers  are  aa 
follows,  beginning  from  within  : — 

1.  The  layer  of  nerve-Jibres  is  composed  of  the  spreading  out 
of  the  optic  nerve-fibres  and  of  connective-tissue  cells.     The  nerve^ 
fibres,  consisting  only  of  the  axis-cylinders^  run  forwards  aa  a  con- 
tinuous layer,  and,  in  fact,  become  connected  with  the  nerve-ceUi^H 
of  the  next  layer.     The  fibres  are  absent  on  the  yellow  spot.  ^^ 

2.  The  ganglionic  layer  is  a  single  stratum  of  spheroidal 
nerve-oells :  from  the  deeper  part  of  each  cell  there  is  gfiven  o( 
an  elongated  process,  which  passes  obliquely  into  the  nerve-fibr 
layer,  with  which  it  becomes  incorporated  ;  from  the  opposite  side 
of  the  cell  two  or  more  processes  pass  outwards  and  become  lost  in 
layer  No.  3.  The  ganglionic  cells  which,  in  the  greater  extent  form 
a  single  layer,  are  at  the  yellow  spot  arranged  eight  or  ten  deep. 

3.  The  inner  molecular  layer  is  a  granular  stratum  of  coi 
siderable  thickness,  with  a  structureless  matrix.     In  it  are  founc 
also,  the  processes  of  the  cells  of  the  preceding  layer,   and  som^ 
varicose  filaments  which  pass  inwards  from  the  next  stratum. 

4.  The  inner  nuclear  layer  is  said  to  contain  three  or  foi 
kinds  of  cells,  some  of  which  l>elong  to  the  Midltrlan  or  connect 
ing  tissue  fibres  of  the  retina ;  others,  the  more  numerous,  aie 
bipolar  nerve-cells.  It  is  hard  to  give  an  intelhgible  description 
of  this  layer,  so  long  as  even  experts  make  such  different  state- 
ments concerning  it.  ^| 

6.  The  outer  vioUcular  or  intemuclear  layer  resembles  in^^ 
most  respects  the  inner  molecular  layer,  but  is  much  thinner. 
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6.  The  outer  nv-dear  layer  consists  of  a  considerable  thickness 
of  nucleated  cells,  with  an  outward  and  an  inward  filament,  which 
may  be  recognised  as  connected  respectively  with  the  rods  and 
cones  of  the  next  layer.  The  rod-granules  are  the  most  nimierous, 
and  each  has  an  enlargement  which  presents  a  well-marked  trans- 
verse striation ;  from  this  enlargement  one  varicose  filament 
passes  inwards  and  becomes  connected  with  the  outer  molecular 
layer;  the  other  becomes  continuous  with  a  rod.  The  cone- 
granules  are  fewer  and  thicker,  and,  like  the  rod-granules,  one  end 
terminates  in  the  outer  molecular  layer,  the  pther  passes  into  the 
base  of  a  cone. 

7.  The  rode  and  conest  baciUary  layer^  or  Jacobus  membrane, 
is  composed  of  minute  cylindrical  elements  arranged  at  right 
angles  to  the  surface  of  the  retina.  The  rods,  the  more  nume- 
rous, are  tapering  processes  running  through  the  whole  thickness 
of  this  layer,  and  externally  are  embedded  to  a  greater  or  less 
depth  in  the  pigmental  layer,  so  that  when  viewed  from  without 
they  have  the  appearance  of  mosaic  pavement.  Among  the  rods 
are  intermingled  numerous  shorter  flask-shaped  bodies,  called 
conee ;  their  outer  extremities  taper  oflF  towards  the  choroid,  their 
inner  broad  ends  are  connected  with  the  fibres  of  Miiller  and  the 
outer  nuclear  layer.     The  rods  are  absent  at  the  yellow  spot. 

8.  The  piffmentary  layer  is  usualiy  described  as  forming  part 
of  the  choroid  coat,  but  it  should  be  included  more  properly  as 
one  of  the  layers  of  the  retina.  It  consists  of  a  single  layer  of 
hexagonal  nucleated  cells  filled  with  pigment-granules,  which  are 
most  numerous  towards  the  margins  of  the  cells.  The  use  of  the 
pigment  is  to  absorb  the  rays  of  light  which  pass  through  the 
retina,  and  thus  prevent  their  being  reflected.  It  serves  the  same 
purpose  as  the  black  paint  with  which  the  inside  of  optical  instru- 
ments is  darkened.  Albinoes,  in  whom  this  layer  has  little  or  no 
pigment,  are,  consequently,  dazzled  by  daylight  and  see  better  in 
the  dusk.* 

*  In  many  of  the  nocturnal  camivoioTU  quadrupeds,  the  inner  surface  of  the 
choroid  at  the  bottom  of  the  eye  preeenta  a  brilliant  colour  and  metallic  lustre.  It 
is  called  the  iapetum.    By  reflecting  the  rays  of  light  a  second  time  through  the 
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The  arteria  centralis  retince,  after  emerging  through  Uie 
poms  opticus,  divides  iDto  two  branches — an  upper  and  a  lower — 
which  then  form  a  delicate  network  of  blood-vessels  tliroug'hoat 
the  nerve-fibre  Uyer,  penetrating  as  far  as  the  inner  nuclear  layert 
beyond  which  no  capillaries  can  be  traced.  After  maceration  in 
water,  the  nervous  substance  can  be  removed  with  a  camel's 
"hair  brush,  and  then  in  an  injected  eye  the  network  formed  by  the 
vessels  can  be  distinctly  seen.  The  arteries  of  the  retina  do  not 
communicate  directly  with  the  choroidal  vessels. 

„  The  variou;*  layers  of  the  retina  are  thinner  at 

Stbccture  of  •'  t_ .  1 

THK  Macula  t^®  fovea,  except  the  cones,  which  are  much  elon- 

LuTKAAsuFoviu  gated.  It  is  destitute  of  rods  and  of  the  nerve- 
CrxTttALUj.  fl^jpg  layer.     At  the  margin  of  the  fovea  mo^  of 

the  layers  are  thicker  than  elsewhere. 

Aduvous  1'he  aqueous  humour  consists  of  a  few  drops  of 

lltmouH.  an  alkaline  clear  watery  tluid,  which  fills  the  space 

l)etween  the  cornea  and  the  lens.*  Tlie  iris  lies  in  it,  and  divides 
the  space  into  two  chambers  of  unequal  size — an  anterior  and  a 
posterior.  The  posterior  is  much  the  smaller  of  the  two  ;  indeed, 
the  iris  rests  on  the  capsule  of  the  lens,  so  that,  strictly  speaking, 
there  is  no  interval  between  the  opposed  surfaces,  hence  no  such 
space  really  exists.  This  accoimta  for  tbe  frequent  adhesions  which 
take  place  during  inflammation  of  the  iris,  between  the  iris  and 
the  capsule  of  the  crystalline  lens.f  A  delicate  layer  of  epithelium 
covers  the  posterior  surface  of  the  cornea,  but  nothing  like  a  con- 
tinuous membrane  can  be  demonstrated  on  the  iris  or  the  capsule 
of  the  lens.  The  anterior  chamber  is  remarkable  for  the  rapidity 
with  which  it  absorbs  and  secretes,  ae  is  provetl,  in  the  one  case. 
by  the  speedy  removal  of  extra vasated  blood  ;  in  the  other,  by  the 
rapid  reappearance  of  the  aqueous  humour  after  the  extraction  of 
a  cataract. 

K-tinii,  it  probublj  rnablrs  the  animal  to  see  bettor  in  (be  dusk.  It  is  the  catu«  of 
the  well-knowo  glare  of  tbe  eyca  of  cats  and  other  animala;  and  the  great  brendUl 
of  the  laminoaa  ap]>earanre  ariaea  from  tbe  dilatation  of  the  pupil. 

*  The  solid  constitacDt  is  mainly  composed  of  chloride  of  sodium. 

t  Some  anatomists  deocribe  the  anterior  chamber  as  iiaed  by  a  saroita  membnui» 
caU»d  the  membrane  of  th«  nqaeotts  humuur. 
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The  vitreous  body  is  a  transparent,  gelatinous- 
looking  substance,  which  fills  up  nearlj  foiu--fifths 
of  the  interior  of  the  globe  (p.  634).  It  can  Ite 
easily  separated  from  the  retina,  except  at  the 
optic  disc ;  in  front  it  presents  a  deep  depression,  in  which 
the  crystalline  lens  is  embedded.  It  is  surrounded  by  a  delicate 
transparent  membrane,  the  hyaJtoid  memhr'ane,  which  forms  a 
capsule  for  the  vitreous  body,  and  is  suflBciently  strong  to  keep  it 
in  shape  after  the  stronger  tunics  of  the  ey-e  have  been  removed. 

When  the  vitreous  humour  has  been  hardened  in  chromic 
acid  it  is  rendered  somewhat  opaque,  and  presents,  especially  at 
its  outer  part,  a  lamellar  appearance.  It  consists  of  a  fluid  con- 
tained in  the  meshes  of  a  cellular  structure,  which  communicate 
freely  with  each  other;  for  if  any  part  of  it  Ite  punctured,  the 
humoiu-  gradually  draina  away.*  If  examined  carefully,  the 
lamellation  is  seen  to  be  arranged  concentrically,  the  layers,  m 
they  approach  the  centre,  becoming  less  firm  in  consistence.  The 
vitreous,  moreover,  on  a  transverse  section  shows  a  radial  striation, 
but  whether  this  exists  naturally,  or  is  tlie  residt  of  post-mortem 
changes,  or  from  chemical  reagents,  is  not  known.  Running 
through  the  middle  from  before  backwards  is  a  small  canal — 
canal  of  St  till  I  Iff — about  a  line  in  diameter, 
which  contains  fluid,  and  is  broader  behind 
than  in  front  j  this  in  the  foetus  lodges  a 
small  branch  of  the  retinal  artery,  which 
ramifies  on  the  back  of  the  capsule  of  the  lens. 
„  Surrounding    the    hollow 

in  the  vitreous  which  re- 
ceives the  crystalline  lens  is  the  zone  of 
Zinn.^  This  zone  is  best  exposed  by  remov- 
ing the  ciliary  processes.     It  appears  as  a  (^^ "t rt^it oy^a^M). 

J      1  1-    ,-  J-   1  J  i.       J       i-  iU       Stone  of  Zlnn  (ex»«genited). 

dark,  radiating  disk,  and  extends  from  the 

front   margin   of  the  retina  nearly  to  the  capsule  of  the  lens ; 

•  ThiB  Lb  composed  maitilj  of  vrat«r,  with  albcminatfl  of  sodii,  imd  mucin. 
f  Ziatt  wrts  Professor  of  Anatomy  at  Oottingen  about  the  middle  of  the  eightiMHth 
century,  and  author  of '  Descriptio  Aiwt.  OcuJi  Huraani.' 


1-ia.  161. 


ABTBhIKS  OF  TBS     RETINA. 


646 


DISSECTION   OF  THE   ETE. 


intend 
He  lead 


it«  surface  is  marked  by  promiiient  ridges,  which  conreppond  wi^ 
the  intervals  between  the  ciliary  processes  (fig.  164).      It 
in   maiDlaining  tlie    lens    in  its   proper   position,  and    is 
connected  with  its  capsule. 

Camai.  of  If  the  transparent  membrane  between  the 

Petit.  of  Zinn  and  the  margin  of  the  lens  be  carefull| 

punctured,  and  the  point  of  a  small  blow-pipe  gently  introduced 
and  air  or  fluid  injected,  we  may  succeetl  in  inflating  a  canal  whidi 
encircles  the  lens  :  this  is  the  carml  of  Petit,  or  ^  canal  gocLronnA 
(fig.  164).  This  canal  ia  usually  described  as  formed  by  ibj 
separation  of  the  hyaloid  membrane  into  two  layers;  the  anterio 
— the  zone  of  Zinn — being  continued  forvvards  in  front  of  the 
the  posterior  passing  behind  it. 

CumALLiNB  The   crystalline  lens  (fig.  161)   is   a    pei 

L"**"-  tran.shicent  solid  body,  situated  immediately  ha 

hind  the  pupil,  and  partly  embedded  in  the  vitreous  body.  It  j 
convex  on  both  sides,  but  more  so  behind.  In  early  life  it  j 
nearly  spherical  and  sofl,  but  it  becomes  more  flattened,  firmer,  anil 
amber-colonred  with  advancing  age.  In  the  adult  its  transverd 
diameter  is  about  one-third  of  an  inch ;  its  antero-posterior,  <hm| 
fifth  of  an  inch-  I 

The  lens  is  surrounded  by  a  capsule  equally  translucent  m 
•Jtself.  Tlie  capsule  is  brittle,  and  is  composed  of  a  structuri 
similar  to  the  elastic  layer  of  the  cornea.  It  is  four  times  thicket 
in  front  than  behind,  as  might  be  espected,  for  the  sake  of  morl 
effective  support.  No  vascular  connection  whatever  exists  bet  weed 
the  lens  and  its  capsule.*  The  lens  protrudes  directly  the  caj 
is  sufBciently  opened. 

MuroTB  Sthuc-         The  minute  structure  of  the  lens  can  onl] 

made  out  after  Wing  hardened.     It  is  soft,  almosi 
gelatinous  in  consistence  outside,  but  each  suo^ 

*  The  ressel  of  the  capsule  of  the  lens  is  derived  ^m  the  arteria  centmlia  retinin 
and  in  mammalia  can  only  be  injected  in  the  foetal  atate.  In  the  reptilLa,  howaren 
the  posterior  layer  of  tho  capsule  is  permanently  vascular.  This  amall  artery  pa«s«4 
forwards  thioagh  the  canal  of  Stilling  to  the  posterior  part  of  the  capeule  of  tb4 
lama,  on  which  it  radiates  into  nnmerooa  amall  branchea,  commanicating  with  branchd^ 
ia  the  irie  and  pupillary  membiuie. 
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cessive  layer  becomes  more  dense,  so  that  the  central  part  is  hard, 
and  constitutes  the  nucleus.  It  is  seen  to  be  divided  into  three 
equal  parts,  by  three  lines,  which  radiate  from  the  centre  to  within 
one-third  of  the  circumference.  Each  of  these  portions  is  com- 
posed of  numerous  concentric  layers,  arranged  one  within  the 
other,  like  the  coats  of  an  onion.  If  any  single  layer  be  examined 
with  the  microscope,  it  is  seen  to  be  composed  of  fibres  about 
■g-^o^th  of  an  inch  in  thickness,  running  in  a  curved  direction, 
and  connected  together  by  finely  serrated  edges.  On  a  transverse 
section  the  lens  fibres  are  found  to  be  hexagonal  prisms,  with  very 
little  connecting  substance.  Between  the  front  of  the  lens  and  its 
capsule  is  a  layer  of  flattened  cells  with  well-marked  excentrio 
nuclei.  The  beautiful  dove-tailing  of  the  fibres  of  the  lens  was 
first  pointed  out  by  Sir  David  Brewster ;  and  to  see  it  in  perfec- 
tion, one  ought  to  examine  the  lens  of  the  cod-fish. 

The  function  of  the  lens  is  to  bring  the  rays  of  light  to  a  focus 
upon  the  retina.* 

*  The  lena  contains  about  60  per  cent,  of  irater,  and  30  per  cent  of  albuminoids. 


648 


FunrA. 


DISSECTION   OF   THE   ORGAN   OF  HEARING. 

The  parts  constituting  the  organ  of  hearing  should  be  examined 
in  the  following  order: — 1.  The  outer  cai'tilage  or  pinna  ;  2.  The 
meatus  auditorius  externus  ;  which  leads  to  3.  The  tympanum  or 
middle  ear  ;  and  4.  The  labyrinth  or  internal  ear,  comprising  the 
vestibule,  cochlea,  and  semi-circular  canals. 

The  pinna  or  auricle  is  irregularly  oval,  and 
presents  on  its  external  aspect  numerous  eminenofs 
and  hollows,  which  have  received  the  following  names  : — The  cir- 
cumferential folded  border  is  called  the  helia: ;  the  ridge  •within  ii 
the  antihelix  ;  between  these  is  a  curved  groove,  called  the/osMt 
of  tJie  hilix.     The   aotihelix   bifurcates   towards   the  front,  asd 
encloses  the  foaaa  of  the  antihelioo.    The  conical  eminence  in  firoot 
of  the  meatas  ia  termed  the  tragus,  on  which  some   hairs  arc 
usually  found.     Behind  the  tragus,  and  separated  from  it   by  a 
deep  notch  {incisura  intertragica),  ie  the  antltragua.  The  lob 
is  the  soft  pendulous  part,  and  consists  of  fat  and  fibrous  tissue»! 
The  deep  hollow,  which  collects  the  vibrations  of  sotind,  and  con-^ 
veya  them  into  the  external  meatus,  is  termed  the  concha.     The 
pinna  is  composed  of  yellow  fibro-cartilage,  with  a  little  fat  and 
cellular  tissue.  It  is  attached  by  an  anterior  ligament  to  the  root      j 
of  the  zygoma,  and  by  a  posterior  to  the  mastoid  process  of  Um^H 
temporal  bone.     When  the  skin  of  the  pinna  is  removed,  we  find^^ 
that  the  cartilage  has  a  tubular  prolongation  inwards,  which  forms 
the  external  part  of  the  meatus  auditorius.     It  does  not,  however] 
form  any  part  of  the  lobule,  and  is  incomplete  behind  the  t 
the  deficiency  being  filled  up  with  fibrous  tissue.     The  cartilage 
further  present*   several   fissures  (Jiaeures  of  Santorini)   at  the 
anterior  part  of  the  tubular  prolongation,  which  are  completed  h 
firm  fibrous  tissue. 
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Muscuts  OF  The  muscles  which  move  the  cartilage  of  the 

THB  PiHNA.  ear  as  a  whole,  have  been  described  (p.  2).  Other 
small  muscles  extend  from  one  part  of  the  cartilage  to  another ; 
but  they  are  so  indistinct  that,  unless  the  subject  be  very  muscular, 
it  is  difficult  to  make  them  out.  The  following  six — four  on  the 
front  of  the  auricle  and  two  behind  it — are  usually  described : — 

(a)  The   miL8Culu8  major  helicis  runs  vertically  along  the 

front  margin  of  the  helix. 

(b)  The  muscvlua  mvnor  helicia  lies  over  that  part  of  the 

helix  which  is  connected  with  the  concha. 

(c)  The  mu8cuLu8  tragiciia  lies  vertically  over  the  outer  surface 

of  the  tragus. 
{d)  The  muaauXxLS  antitragieua  passes  transversely  from  the 

antitragus  to  the  lower  part  of  the  antihelix. 
(e)  The  muaculiLa  transveraua  is  on  the  cranial  aspect  of  the 

pinna ;  it  passes  nearly  transversely  from  the  back  of  the 

concha  to  the  helix. 
(/)  The    muaculua    obliquua    extends    vertically  from    the 

cranial  aspect  of  the  concha  to  the  convexity  below  it. 

The  arteries  of  the  pinna  are  derived  from  the  posterior 
auricular,  and  from  the  auricular  branches  of  the  temporal 
and  occipital.  The  veins  empty  themselves  into  the  temporal 
vein.  The  nerves  are  furnished  by  the  auriculo-parotidean  branch 
of  the  superficial  cervical  plexus,  the  aurictdo-temporal  branch  of 
the  inferior  maxillary,  the  posterior  aiudcular  branch  of  the  facial, 
and  the  auricular  branch  of  the  pneumogastric. 

MkatusAudi-  This  passage    leads   down   to  the    membrana 

TOBTOs  ExTERiros.  tympaui,  and  conveys  the  vibrations  of  sound  to 
the  tympanum.  It  is  about  an  inch  and  a  quarter  in  length ;  its 
external  opening  is  longest  in  its  vertical  direction :  its  termina- 
tion is  broadest  in  its  transverse.  The  canal  inclines  at  first 
upwards  and  forwards,  and  then  curves  a  little  downwards."*^    Its 

*  To  obtain  a  correct  knowledge  of  the  length  and  dimensiooB  of  the  meatus, 
sections  should  be  made  through  it  in  different  directions,  or  a  cast  be  taken  of  it  in 
plaster-of-Paris. 
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floor,  owing  to  the  oblique  direction  of  the  membrana  tjrDpani, 
a  little  longer  than  the  roof.  It  is  not  of  equal  calibre  throughos 
the  narrowest  part  being  about  the  middle  ;  hence  the  difficuU 
of  extracting  foreign  bodies  which  have  passed  to  the  bottom  of  ti 
canal.  It  is  formed,  partly  by  a  tubular  coutiuuation  of  tl 
cartilage  of  the  auricle,  partly,  by  an  osseous  canal  in  the  tempos 
bone.  The  cartilaginous  portion  is  about  half  an  inch  long  aij 
is  firmly  eonnectjed  with  the  osse^ue  portion,  which  is  alxiut  thrai 
fourths  of  an  inch.  The  skin  and  the  cuticle  are  continued  do« 
the  passage,  and  becoming  gradually  thinner,  form  a  ciil-de-«l 
over  the  membrana  tympani.  The  outer  portion  is  furnished  wil 
hairs  and  ceruminous  glands  which  secrete  the  cerumen  or  WM 
and  are  only  found  over  the  cartilaginous  portion  of  the  canaL  u 
arteries  are  derived  from  the  posterior  auricular,  internal  maxil]a| 
and  t-emporal  ;  its  nerve  from  the  auriculo-temporal.  J 

The  tipiipanum.i  or  middle  ear,  is  an  irregull 
cavity  in  the  petrous  part  of  the  temporal  boa* 
and  separated  from  the  external  auditory  meatus  by  the  tnembrad 
tympanL     It  is  lined  with  mucous  membrane  and  filled  with  a| 
which  is  freely  admitted  through  the  Eustachian  tube  ;  so  thi 
the  atmospheric  pressure  is  equal  on  both  sides  of  the  membnui 
A  chain  of  small  bone^,  retained  in  their  position  by  ligameni 
and  acted  upon  by  muscles,  passes  across  it.     The  use  of   thei 
bones   is  to  communicate  the  vibrations  of  the  membrana   t; 
pani  to  the  labyrinth.    For  this  purpose  one  end  of  the  chain 
attached  to  the  membrane,  the  other  to  the  fenestra  ovalis. 
antero-postenor  diameter  of  the  tympanum  is  rather  less  than 
an  inch,  its  vertical  and  transverse  diameters  about  a  quarter  of 
inch.     The  cavity  is  bounded  by  a  roof,  a  floor,  an  outer,  an  inn^ 
an  anterior,  and  a  posterior  wall.     Its  roof  is  formed  by  a 
plate  of  bone  corresponding  with  the  anterior  surface  of  the 
petxosa  ;  its ^oor,  by  a  thin  plate,  which  forms  the  jugular  f< 
Its  outer  wall  is  formed  by  the  membrana  tympani,  and  partly 
bone ;  the  latter  is  pierced  by  the  fissura  Glaseri  (which  gives  p 
to  the  processus  gracilis  of  the  malleus  and  the  laxator  tympani 
and  by  the  canal  of  Huguier  for  the  exit  of  the  chorda  t; 
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nerve.  The  inner  wall  presentB  the  following  objects,  beginning 
from  above:  1-  A  rulgey  indicating  the  line  of  the  aqueductus 
Patlopii  ;  2.  The  fenestra  ovalis,  which  leads  into  the  vestibule, 
but  is  closed  in  the  recent  state  by  a  membrane,  to  which  is 
attached  the  base  of  the  stapes ;  3.  Below  the  fenestra  ovalis  is  a 
bony  prominence,  the  promontwy  ;  it  ia  occasioned  by  the  first 
turn  of  the  cochlea,  and  ia  marked  by  grooves,  in  which  Ue  the 
branches  of  the  tympanic  plexus  of  nerves ;  4.  Below  and  behind 
this,  is  the  fentHtra  rotunda  ;  it  leads  into  the  ecala  tympani  of 
the  cochlea,  but  is  closed  in  the  recent  state  by  membrane ; 
5.  Immeiliately  behind  the  fenestra  ovalis,  is  a  small  conical 
eminence,  named  the  pyramid^  in  the  summit  of  which  is  a  small 
aperture,  from  which  the  tendon  of  the  stapedius  emerges. 

The  poeierlm'  wall  presents  three  or  four  openings,  which 
lead  into  the  mastoid  cells,  and  convey  air  into  them  from  the 
tympanum  ;  also  a  small  foramen,  faramen  ckordce  poaterius,  for 
the  passage  of  the  chorda  tympani  nerve. 

The  anterior  zvall  leads  to  the Euskichian  titbe,  and  {in  the  dry 
bone)  to  the  canal  for  the  tensor  tjfmpani,  which  are  separated 
from  each  other  by  a  bony  septum,  the  processus  cochlearif&nnis. 

Lastly,  a  nerve  called  the  chorda  tympani  (a  branch  of  the 
portio  dura)  runs  across  the  cavity,  covered  by  mucous  membrane. 
Mbmbbaha  The    membrana    tympani    is  a    thin    semi- 

TnfPAMt.  transparent    disk    wliicb    completely   closes    the 

bottom  of  the  meatus  aiiditorius  extemus.  It  is  nearly  circular, 
and  its  circumference  is  set  in  a  bony  groove,  so  that  it  is  stretched, 
somewhat  like  the  parchment  of  a  drum,  on  the  outer  wall  of  the 
tympanum.  Its  plane  is  not  vertical,  but  slants  from  above  down- 
wards, forming,  with  the  floor  of  the  meatus,  an  angle  of  55°. 
It  is  slightly  conical,  the  apex  being  directed  inwards  towards  the 
tympanum^  and  between  its  layers  ia  inserted  the  handle  of  the 
malleus.  It  is  composed  of  three  layers  :  an  outer,^  formed  by 
an  extremely  thin  layer  of  true  skin  ;  an  inner,  by  the  mucous 
membrane  of  the  tympanum  ;  and  a  middle  layer,  consisting  of 
fibrous  tissue ;  some  of  the  fibres  radiate  from  the  centre,  others 
are  circular,  forming  a  circumferential  ring  close  to  the  osseous 
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groove.     The  membrane  is  supplied  with  blood  from  the  tj 

branch  of  the  int*nial  maxjllarv,  the  stylo-mastoid  branch  i 

posterior  auricular,  and  the  Vidian. 
EwsTACHux  For  a  complete  account  of  the  Eustachian 

Tube.  (see  p.  186).     It  proceeds  from  the  anterior  | 

of  the   tympanum,   downwards,    forwards,   and    inwards,   to 

pharynx. 
OamcBLA  The   three   small   bones  in  the  tympani 

AoDiTus.  named  after  their  fancied  resemblance  to  cerl 

implements,  the  malleua^  incua.,  and  stapea.     They  are  articula 
Fio.  166.  to  each  other  by  perfect  joints,    and  ar<i 

placed  that  the  chain  somewhat  reseml 
the  letter  Z.  Their  use  ia  to  transmit  1 
vibrations  of  the  membrana  tjrmpani  to  i 
membrane  of  the  fenestra  ovalis,  and,  throi 
it,  to  the  fluid  contained  within  the  vestifaj 
But  they  Lave  another  use,  which  would  i 

THB  oasici^  OF  THK  KiriHT  incompatible  with   a  single  lK>ne — nam^ 
rrMPAjfcH.  ^Q  permit  the  tightening  and  relaxatioai 

i:.' (^po. '  H  ijts  horixontniiy  the   membrane,  and  thiis  adapt  it  either 

und  torma  a  light  angl«  with  •    ,     ,  >         •  i  r  «        j 

tbeicmvproowsortbeinctiA.   rcsist  the   impulse  ot   a  very  loud  soi 


•UAdj 


to  favour  a  more  gentle  one. 

The  tnalleua,  or  hammer  bone,  consista  of  an  upper 
head,  which  ia  8usi>ended  to  the  roof  of  the  tympanum  by  the 
pensory  ligament,  and  articulates  posteriorly  with  the  incus, 
it  proceeds  the  handle,  which  is  nearly  vertical,  and  is  at 
along  its  whole  length  to  the  upper  half  of  the  membrana  ty 
The  long  process  {procesBus  gracilis)  projects  at  right  angl 
the   head   of  the   malleus,  runs  into   the   Glaserian   lissura^ 
receives   the   insertion    of  the   laxator   tympani.     The    pr 
brevis,  situated  at  the  jimction  of  the  long  process  and  the 
looks  towards  the  membrana  tympani,  and  receives  the  inserti^ 
the  tensor  tympani. 

The  incite,  or  anvil  bone,  is  shaped  like  a  tooth  with  two 
widely  separated  fangs.     Its  broad  part  or  body  present*  a  con 
convex  articulation  for  the  bead  of  the  malleus ;  its  long 
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runs  nearly  parallel  with  the  handle  of  the  malleus,  and  articulates 
with  the  stapes  through  the  intervention  of  a  small  hone,  the  os 
orbieulare^  which,  in  adult  life,  forms  part  of  the  long  process,  but 
in  foetal  life  is  a  separate  bone ;  its  short  process  is  directed  back- 
wards, and  its  point  in  fixed  in  a  small  hollow  at  the  commence- 
ment of  the  mastoid  cells. 

The  8tape8,0T  stirrup  bone,  lies  horizontally.  Its  head  articulates 
with  the  long  process  of  the  incus.  Two  diverging  crura  pass 
from  the.  bead  to  the  base,  which  is  attached  to  the  membrane 
covering  the  fenestra  ovalis.  The  stapedius  muscle  is  inserted 
into  the  posterior  part  of  its  neck. 

The  tympanic  bones  are  maintained  in  their  positions  by 
various  ligaments.  The  anterior  ligament  of  the  malleus  passes 
from  the  head  of  this  bone  to  the  anterior  wall  of  the  tympanum  ; 
the  suspensory  ligament  descends  from  the  roof  of  the  tympanum 
outwards  to  the  head  of  the  malleus,  and  the  posterior  ligam,ent 
of  the  incus  passes  from  the  short  process  to  the  posterior  wall  near 
the  mastoid  cells.  The  ossicles  are  connected  by  an  imperfect 
capsular  ligam,ent,  which  passes  from  the  long  process  of  the 
incus  to  the  head  of  the  stapes;  and  by  another  which  passes 
from  the  head  of  the  malleus  to  the  incus.  The  surfaces  of  the 
bones  forming  these  two  little  joints  are  covered  with  cartilage. 
The  joints  have  also  synovial  membranes. 

The  muscles,  by  moving  the  tympanic  bones,  tighten  or  relax 
MnscuuoF  the  membrana  tympani.  The  tensor  tympani 
THH  Tympajcum.  rvuis  lu  a  canal  above  and  parallel  to  the  Eustachian 
tube,  from  the  cartilaginous  part  of  which  it  arises^  as  well  as  from 
the  apex  of  the  petrous  portion  of  the  temporal  bone.  It  passes 
backwards,  and  terminates  in  a  round  tendon,  which  enters  the 
front  wall  of  the  tjmpanum  through  a  special  bony  canal,  and  is 
inserted  into  the  root  of  the  handle  of  the  malleus.  Its  nerve 
comes  from  the  otic  ganglion.  Its  action  is  to  draw  inwards  the 
head  of  the  malleus,  and  thus  render  the  membrane  tense.  The 
laxator  tympani  arises  from  the  spinous  process  of  the  sphenoid, 
and  the  Eustachian  tube,  and  is  inserted  into  the  neck  of  the 
malleus  close  to  the  root  of  the  processus  gracilis.     It  is  supplied 
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by  a  branch  of  the  facial  nerve.*  Its  action  is  to  relax  the 
brana  tympani.  The  stapedius  ariee«  from  the  hollow  of  i 
pyramid,  and  its  tendon  rims  forwards  to  be  inserted  into  I 
neck  of  the  stapes,  t  Its  nerve  is  derived  from  the  faciaL  1 
its  action  it  increases  the  tension  upon  the  fluid  in  the  vestibule^ 
The  tympanum  ia  lined  with  mucous  membrane,  which  1 
continuous  with  that  of  the  pharynx.  It  covers  the  ossicles,  ^ 
is  prolonged  into  the  mastoid  cells.  The  membrane  is  pale  d 
thin,  and  lined  with  cohimnar  ciliated  epithelium,  except  on  i 
promontory,  the  membrana  tympani,  and  the  ossicles,  where  Um 
is  only  a  single  layer  of  flattened  cells. 

Ckokda  Ttm-  a  branch  [chorda  tympani)  of  the  facial  nei 

rxKj.  enters  the  tympanum  through  a  foramen   at  l| 

base  of  the  pyramid  (foramen  chordsp  posterius) ;  it  then  crofl 
the  tympanum  between  the  handle  of  the  malleus  and  the  !<)( 
process  of  the  incus,  leaves  the  tympanum  through  a  forami 
(foramen  chordte  anterius),  and  then  traverses  a  canal  (canal \ 
Hngiiier),  which  runs  close  to  the  Glaserian  fissure.  It  eventual 
joins  the  submaxillary  ganglion  (p.  51). 

Bw»o-Vbssw^         The  tympanum  is  suppUed  with  blood— ij 
or  TH«  Ttm-  the  tympanic  branch  of  the  internal  maxilla^ 

PAKm.  which  enters  through   the  fissura  Glaseri  ;    2, ) 

the  strfUMnastoid  branch  of  the  posterior  aurictilar ;  3,  by  sm^ 
branches  from  the  ascending  pharyngeal,  which  enter  with  ti 
Eustachian  tube  ;  4,  by  branches  from  the  internal  carotid  artesi 
and  .5,  by  the  petrosal  branch  of  the  arteria  meningea  media,  j 
The  mucous  membrane  is  supplied  with  branches  from  i 
tympanic  plexus,  which  is  formed  by  tilaraents  from  the  tympaa 
branch  of  the  glosso-pharyngeal  nerve,  from  the  carotid  By mpathel 
plexus,  and  from  the  large  and  small  superficial  petrosal  nerves. 
This,  in  consequence  of  its  complexity,  is  call 
the  labyrinth.     It  consists  of  cavities  excavi 

*  This  is  usnallj  regarded  as  a  mascle,  nod  is  described  hare  as  »wh ; 
cnlar  fibres,  however,  e&n  be  traced  in  it,  bo  that  it  ia  probably  oaly  ligamc 
Btructure— a  fact  bonte  oat  in  the  lower  animals. 

t  There  is  a  little  sheath,  lioed  with  ajnoTiol  in«tnbrono,  to  facilitat«  the 
the  tendoa  in  the  pyramid. 
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in  the  most  compact  part  of  the  teraporftl  bone.  The  cavities  are 
divided  into  three — a  middle  one,  called  the  vestibule,  being  a 
centre  ia  which  all  communicate ;  an  anterior,  named  from  its 
resemblance  to  a  snaiFs  shell,  the  cochlea ;  and  a  posterior,  con- 
sisting of  three  semicircular  canals.  Tliese  cavities  are  fiUed  with 
a  clear  fluid,  called  the  emlo-lymph,  and  contain  a  membranous 
expansion  (the  meTrUiranous  labi/r-i7ith),  upon  which  the  filaments 
of  the  auditory  nerve  are  expanded. 

The  vestibule,  or  central  chamber,  is  an  irregular 
oblong  cavity,  about  one-fifth  of  an   inch  in  ift 
widest  part.     It  communicates  in  front  with  the  cochlea,  throufi;h 

Fio.  166. 


VB8TIBin.«. 


1.  Tbe     niperioi    KcUcir- 
cnJu  c*aai. 

a.  Th*   povteHor    »«utclr- 
Oul*r  ciuul. 

3.  Tbe     estemal    leinlcir- 

cnlnrcmnal. 

4.  Commoa  opanliig  of  the 

wofKrktt  aad  pmterior 
Mmloinnilar  oaaali. 


6.  Aqnednctn*  TertlbulL 
9.  AqnaAootM  coehlca. 

7.  Fnv««  hcml-elUpticn. 

8.  FoTSk  hembpherico. 
D.  Soala  tymp^- 

10.  Scida  rertibaU. 


ujtranxTH  of  thx  riost  sn»  (Sommering). 

the  Bcala  veatibuli ;  behind,  with  the  five  openings  of  the  semi- 
circular canals ;  on  the  outside  with  the  tympanum,  through  the 
fenestra  ovalis ;  on  the  inside  is  a  shallow  depression,  the  fovea 
he'inispherica^  through  which  are  transmitted  the  branches  of  the 
auditory  nerve.  Posteriorly,  this  depression  is  bounded  by  a  ridge, 
the  crista  vestifiuliy  and  in  some  subjects  there  is  behind  this 
eminence  the  opening  of  a  small  canal,  called  the  aqueductns 
vestibulL  It  lead.s  to  the  posterior  surface  of  the  temporal  bone, 
and  transmits  a  small  vein.  In  the  roof  is  an  oval  depression,  the 
ffAWX  kemi-ellipticay  which  lodges  the  utricle, 

SKMiciscet^B  The  semicircular  canals,  three  in  number,  are 

Cavau.  situated  above,  and  rather  behind  the  vestibule. 
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Each  canal  forma  about  two-thirds  of  a  ^circle,   and  is  about  oa» 
twentieth  of  an  inch  in  diameter.     They  open   at  each  extremiSr 
into  the  vestibule,  therefore  there  should  be  six  apertures  fortbem; 
but  there  are  only  five,  since  one  of  the  apertures  is  common  W 
the  extremities  of  two   canals.     The   canala    are    not   of  eqalj 
dianoeter  throughout ;  each  presents  at  one  end  a  dilatation  termrl 
the  ampuUay  about  one-tenth  of  an  inch  in  diameter.     Thisdil»>| 
tatiou  curreBponds  to  a  similar  dilatation  of  the  tnembranoui  nctj 
upon  which  the  auditory  nerve  expands.     Each  canal  difTeT^  iniui 
direction;  they  are   named   accordiuglj,  axiperior,  posteriory  mil 
externa!.     The  superior  9.  c.  is  also  the  most  anterior  of  the  three;] 
its  direction  is  vertical,  and  runs  across  the    petrous    bone;  the 
ampulla  is  at  the  outer  extremity.     Its  non-ampullated  extremitr 

Fio.  167. 


1.  8cal»  tjnapMa. 
I.  Scala  TMtibull. 


4.   Mndloli^i 


TllF  OSSMOtlS   COCIILKil. 


opens  by  a  common  orifice  with  the  posterior  s,  c.  The  poBterior 
s.  0.  ifl  also  vertical,  runs  parallel  to  the  posterior  surface  of  the 
petrous  Ixine,  and  consequently,  at  right  angles  to  the  preoedin*; 
the  ampulla  is  at  the  lower  end.  The  external  s.  c.  is  horizont* 
in  position,  with  the  convexity  of  the  arch  directed  backwards-  tl 
ampulla  is  at  the  outer  end. 

The  cochlea  is  the  most  anterior  part  of 
internal  ear  :  it  very  closely  resembles  a  comnac 
snaU'a  shell,  and  is  placed  so  that  the  base  of  the  shell  corresponc 
to  the  bottom  of  the  meatus  auditorius  intemus,  while  the  apex> 
is  directed  forwards  and  outwards.  Its  base  is  about  a  quarter  of 
an  inch  in  diameter.  It  consists  of  the  spiral  convolutions  of  two 
parallel  and  gradually  tapering  tuljes,  which  wind  round  a  central 
pillar,  called  the  T/iodiolus.     The  partition   by  which    the  tubes. 
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acalcBi  are  separated  is  termed  the  lamina  spiralis.  In  the  dry 
bones  this  partition  is  only  partial ;  but  in  the  recent  state  it 
is  completed  by  a  membrane.  The  spiral  canal  is  about  the  -^  of 
an  inch  in  diameter,  and  is  about  one  inch  and  a  half  long,  and, 
after  making  two  turns  and  a  half,  terminates  at  the  apex  of  the 
cochlea  in  a  rounded  dome,  the  cupola.  Here  the  partition  dis- 
appears, and  is  called  the  hdieotrema,  so  that  the  two  scalae  com- 
municate with  each  other  in  this  situation.  These  tubes  are 
called  the  scales  of  the  cochlea,  and  are  filled  with  fluid.  The 
upper  one,  the  acaia  veatHyulif  opens  into  the  vestibule;  the 
lower  one,  rather  the  larger  of  the  two,  is  called  the  acala  tym- 
panic and  leads  to  the  membrane  which  closes  the  foramen  ro- 
tundum  of  the  tympanum.  At  its  commencement  there  is  the 
opening  of  the  aqueductus  cocMecBy  which  transmits  a  small 
branch  to  the  jugular  vein. 

The  central  pillar  of  the  cochlea  is  called  the  modiolus.  It 
is  of  considerable  thickness  at  the  base,  but  gradually  tapera 
towards  the  apex.  Its  interior  is  traversed  by  numerous  canals, 
which  transmit  small  vessels  and  nerves  to  the  lamina  spiralis. 
One  of  these  canals,  larger  than  the  others,  runs  down  the  centre 
of  the  modiolus  nearly  to  the  apex,  and  transmits  a  small  artery, 
the  arteria  ceniraUa  modioli. 

The  lamina  spiralis,  the  partition  between  the  two  tubes  or 
scales  of  the  cochlea,  is  made  up,  on  the  inner  half,  of  bone, 
{lamina  spiralis  ossea) ;  on  the  outer  half,  of  membrane,  which, 
as  will  be  presently  described,  consists  of  two  layers.  The  lamina 
spiralis  ossea  ends  at  the  cupola  in  a  hook-line  process,  the  hamiidtis. 
On  a  vertical  section  it  is  seen  to  be  composed  of  two  plates, 
between  which  the  structure  is  spongy,  and  presents  a  number  of 
small  canals  for  the  passage  of  the  small  filaments  of  the  cochlear 
division  of  the  auditory  nerve  in  their  course  to  the  membranous 
part  of  the  lamina.  Winding  round  the  modiolus,  close  to  the 
attachment  of  the  lamina  spiralis  ossea,  is  a  small  canal,  called  the 
canalis  spiralis  modioli. 

Mbmbkanous  If  the  bony  labyrinth  just  described  be  properly 

.  LssTunrm.  understood,  there  will  not  be  much  difficulty  in 

u  u 


658 


DI88EOTION   OP   THE    ORGAN   OP   HEASIKG. 


compreheading  tbe  shape  of  the    membranous  labyrinth    in 
interior,— a  struct«n-e  supporting  the  ultimate  ramifications  of  t. 
auditory  nerve.     The    membranous   labyrinth    floats     in    a    fluid 
called  the  peri4i/mpk  or  liqxtor  Coiunnii,  which  is  secreted  hy  the 
delicate  serous  membrane  lining  the  osseoua  labyrinth. 

The  membianous  labyrinth  is  a  sac,  contained  partly  in  t 
vestibule  and  partly  in  the  semicircular  canals  :  that  situated  i 
the  vestibule  is  termed  the  vestibvJur  portion  ;  that  in  the  bon' 
canals,  the  tnewhranoxis  semicircular  canals. 

The  sac  in  the  vestibule  is  so  constructed  as  to  form   two 
of  unequal  size,  which  iodirectly  communicate  with  each  other.' 
Tlie  larger  of  the   two,  called  the  tUncIe  or  common   ainus^ 
oval,  and  communicatea  with  the  five  openings  of  the  membrano' 
semicircular  canals.     It  is  lodged  in  the  fuvea  hemielliptica,  and 
its  wall  is  thickest  close  to  the  crista  vestibuli,  where  branches  from, 
the  auditory  nerve  enter  it.     The  smaller,  called  the  sacciile,  i» 
globular  and  flattened,  and  lies  in  the  fovea  hcmispherica,  in  fron 
of  the  utricle.     It  is  connected  with  the  membranous  canal  of  thi 
cochlea  by  a  small  short  duct,  termed  the  canalia  reiiniens. 

The  utricle  and  the  saccule  contain  ou  their  inner  wall  a  minuto 
mass  of  calcareous  matter  in  connection  with  nerve  ends,  called 
by  Breschet  the  otolitfis  or  otoconia.  They  are  crystals  of  car- 
bonate of  lime,  and  are  present  in  the  labyrinth  of  all  naamnialia- 
From  their  greater  hardness  and  size  in  aquatic  animals,  there  ia 
reason  to  believe  that  they  perform  the  office  of  rendering  the 
vibrations  of  sound  sharper  and  more  distinct.f 

jdnuuuaofs  The   membranous   semicircular   canals    preeent 

SnaotBoouB  the  same  dilatations  or  ampullaa  as  the  bony  ones, 

at  one  end,  and  at  this  part  they  nearly  fill   their 
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•  From  the  utricle  there  proceeds  &  small  cnnol,  which  lies  in  the  aqaedtuttna' 
▼ertibuli;  this  is  joined  close  to  its  comineucoraent  by  n  similar  canal  (raxa  tb« 
ssccole;  thiu  forming  the  indirect  commuoication  above  (tltmlcd  to. 

t  For  a  detailed  description  of  the  reUtion   of  the  otoliths  with  tlie   hair-lika 
processes  of  the  nervo-fiLimentf,  the  student  is  referred  to  an  article  by  Dr.  Urban 
Pritchard  in  the  'Quarterly  Journal  of  Microscopic  Science,'  October,  1876.  eoticled 
*Tbe  TerminntioQ   of  the   Nerves   in  tbe   Vestibule,  and  Semicircular   Caaals 
Matnmals.' 
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bony  cases ;  but  in  the  rest  of  their  extent  the  diameter  of  the 
membranous  canal  is  not  more  than  one-third  that  of  the  bony. 
At  the  ampullated  extremity  the  sac  is  connected  on  its  outer 
aspect  by  blood-vessels  and  nerves  to  the  periosteum,  fonning,  on 
section,  a  septum,  called  the  septum,  tranaveraum. 

The  membranous  labyrinth  is  protected,  inside  and  out,  by 
fluid.  The  fluid  in  the  interior  is  termed  the  endalymph^  and 
the  thin  layer  between  it  and  the  bone,  the  perilymph  or  liquor 
Cohinnii',  thus  the  delicate  nervous  membrane  is  placed  between 
two  layers  of  fluid. 

DisTBiBOTioK  The   auditory  nerve    or    portio   mollis   of  the 

OF  THK  AuDiTORT  Bcventh  pair,  passes  down  the  meatus  auditorius 
Nebvb.  intemus,  and  at  the  bottom  of  it,  divides  into  an 

anterior  and  posterior  branch,  which,  after  breaking  up  into 
numerous  fasciculi,  are  distributed  to  the  cochlea  and  to  the 
vestibule. 

The  vestibular  nerve  divides  into  five  branches,  which  pro- 
ceed to  the  utricle,  the  saccule,  and  the  three  ampullae  of  the 
semicircular  canals,  respectively :  those  for  the  utricle,  and  the 
superior  and  external  semicircular  canals  enter  the  vestibule  along 
the  crista  vestibuli ;  that  for  the  saccule  enters  through  the  fovea 
hemispherica,  and  that  for  the  posterior  semicircular  canal  is  con- 
tinued along  a  bony  canal  to  its  termination.  The  nerves  to  the 
semicircular  canals  enter  the  ampullae  by  a  forked  swelling  which 
corresponds  to  each  septum  transversum. 

The  membranous  semicircular  canals  consist  of  three  layers, 
an  outer  or  fibrous  layers  which  is  connected  with  the  periosteum 
by  blood-vessels,  and  contains  irregular  pigment-cells ;  a  middle  or 
tunica  propria,  clear  and  structureless ;  and  an  inner  or  epithelial 
layer,  which  lines  the  inner  space  of  the  tunica  propria.  At  the 
ampullae  the  epithelial  layer  is  composed  of  the  columnar  variety, 
upon  which  are  arranged  cells  of  a  spindle  shape,  having  delicate 
ciliated  processes  {auditory  hairs')  projecting  into  the  endolymph. 

It  has  been  stated  that  in  the  bony  cochlea  there  is  a  partial 
septum,  dividing  the  spiral  tube  into  two  incomplete  scalse.  In  the 
recent  condition,  however,  the  osseous  laoaina  spiralis  is  continued 

u  V  2 
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outwards  by  a  thick  membrane,  the  basilar  me^nbrnn*  (fig.  168) ; 
thus  dividing  the  tube  into  an  tipper  canal,  the  scala  vestibuli,i 
and  a  lower,  the  scala  tyiupani.     The  upper  scale  is  subdivided  by 
an  oblique  membrane — membrane  of  Reissner — into  two  canal?, 
an  inner,  the  8caia  vesfibuli,  and  an  outer,  the  ductus  cochJearisJ 
The  ductus  cochlearis  or  scala  media  terminates  at  the  helicotremai 
iu  a  cul-de-sac;  inferiorly  it  is  connected  with  the  cavity  of  thej 
eaccvile  by  a  long,  narrow  duct,  called  the  canalis  reuniena. 

On  examining  the  membranous  continuation   of  the    lamina 
ftpiralis,  it  is  seen,  not  far  from  its  attachment  to  the  osseous  zone, 

Fjo.  168. 
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to  be  thickened  into  an  elongated  crest,  the  li'inbus,  which  ov< 
hangs  a  groove,  called  the  sulcus  spiralis.  The  structure  of  the 
limbtis  consists  of  firm  connective  tissue,  on  the  under  part  of  which 
are  found  numerous  cells.  The  basilar  membriiue  forms,  at  tUe 
base  of  the  cochlea,  but  a  small  breadth  of  the  septum,  the  broadest 
part  being  formed  of  bone,  but  it  gradually  increases  in  breadth 
towards  the  cupola,  where  it  constitutes  nearly  the  entire  septum. 
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It  consists  of  a  firm,  fibrillated  tissue,  which  is  probably  formed,  at 
any  rate  on  its  upper  sur&ce,  of  a  structure  closely  resembling 
the  organ  of  Ck>rti. 

The  membrane  which  separates  the  scala  vestibuli  and  the 
ductus  cochlearis  is  a  deUcate  almost  structureless  layer,  the  meni- 
hrcme  of  Beiaaner.  It  appears  to  be  composed  of  connective  tissue, 
lined  on  its  vestibular  surface  with  flattened  connective-tissue 
cells,  and  on  its  cochlear  surface  with  squamous  epithelium. 

At  the  point  of  attachment  of  the  basilar  membrane  with  the 

outer  wall  of  the  cochlea  may  be  seen  a  triangular  projection,  which, 

formerly  described  as  a  muscle,  {cochlearis  7nuade\  is  now  generally 

.  believed  to  be  a  collection  of  connective-tissue  cells,  and  called 

the  ligam&ntum  epircUe. 

Oboah  op  The  organ  of  Corti  is  a  highly  complex  structure, 

Cou-n.  placed  on  the  upper  sixrface  of  the  basilar  mem- 

brane, and  the  floor  of  the  ductus  cochlearis.  The  central  part  of 
the  organ  of  Corti  is  formed  by  two  sets  of  slantii^  rods — inner 
and  outer  rods  of  Corti*  which  rest  against  each  other  at  their 
upper  extremities,  thus  forming  a  triangular  tunnel  beneath  them, 
filled  in  the  recent  state  with  endolymph. 

On  the  inner  side  of  the  inner  rods  is  a  single  row  of  cells 
tipped  with  ciliated  processes,  called  the  inner  hair-cells  ;  and  on 
the  outer  side  of  the  outer  rods  are  three  rows  of  similar  cells, 
termed  the  outer  hair-cells. 

The  only  remaining  membrane  to  be  described  is  the  tectorial 
membrane,  which  lies  above  and  parallel  to  the  basilar  membrane, 
but  does  not  extend  much  more  than  half-way  over  it.  It  is  con- 
nected on  its  inner  side  with  the  limbus  spiralis,  and  is  then  con- 
tinued outwards,  overlying  and  resting  upon  the  rods  of  Corti, 
and  ends  in  a  free  extremity.  It  is  a  strong,  elastic  membrane, 
distinctly  fibrous,  especially  upon  its  inner  and  thicker  part. 

The  cochlear  division  of  the  auditory  nerve  (the  vestibular  has 
already  been  described, p.  659)  is  a  short,  thick  branch,  which  breaks 
up  into  numerous  filaments  at  the  bottom  of  the  meatus  auditorius 

*  The  inner  rods  are  stated  to  be  more  numerous  than  the  outer,  in  the  proportion 
of  6,000  of  the  inner  to  4,500  of  the  outer  rods. 
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internus.  These  enter  the  canals  in  the  base  of  the  modiolus,  and 
then  arch  outwards  between  the  plates  of  the  lamina  ossea.  In 
their  course  outwards  between  the  plates,  they  pass  through  the 
spirally  arranged  gangHonic  cells,  beyond  which  they  form  a  wide 
plexus.  They  are  collected  together  close  to  the  free  border  of  the 
osseous  zone,  forming  a  very  minute  nerve-plexus,  ^vhose  filamenU 
interlace  freely  ;  they  then  enter  the  membranous  zone  to  be  con- 
nected with  the  inner  hair-cells  of  the  organ  of  Corti.* 

The  vessels  which  supply  the  cochlea  are  from  ten  to  twelve  in 
number,  and  are  derived  from  the  auditory  artery ;  they,  like  the 
nerves,  enter  the  bony  canals  of  the  modiolus,  and  then  turn  nut- 
wards  to  ramify  upon  the  osseous  zone,  supplying  its  periosteum. 
The  plexus  formed  by  these  branches  communicates  with  a  vessel 
known  as  the  v(ts  »plrale,  which  runs  longitudinally  in  the  liga- 
luentum  spirale  to  the  outer  attachment  of  the  membrana  liasil- 
aris.  The  veins  from  the  coclilea  terminate  in  the  superior 
petrosal  sinus,  having  previously  joined  those  of  the  vestibule  and 
Kemicircidar  canals. 

*  Some  aaatomiKt8  describe  filamenti  a#  paMiog  betireeu  the  rods  of  Cortj  to  i 
in  the  oul«r  Uair-celU. 
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The  form,  size,  position,  and  other  external  characters  of  the 
mammary  gland  vary  more  or  less  in  different  persons.  The 
longest  diameter  of  the  gland  is  in  a  direction  upwards  and  out- 
wards towards  the  axilla ;  its  thickest  part  is  at  the  centre  ;  and 
the  fulness  and  roundness  of  the  gland  depend  upon  the  amount 
of  fat  about  it.  Its  deep  surface  is  flattened  in  adaptation  to 
the  pectoral  muscle,  to  which  it  is  firmly  connected  by  an  abund- 
ance of  areolar  tissue.  In  its  vertical  direction  the  breast  corre- 
sponds to  the  space  between  the  third  and  sixth  or  seventh  ribs ; 
in  its  lateral  direction,  to  the  space  between  the  side  of  the 
sternum  and  the  axilla,  while  the  nipple  corresponds  to  the  fourth 
rib,  or  a  little  below  it. 

It  is  enclosed  by  a  fascia,  which  not  only  supports  it  as  a 
whole,  but  penetrates  into  its  interior,  so  as  to  form  a  framework 
for  its  several  lobes ;  hence  it  is  that,  in  cases  of  mammary  abscess, 
the  matter  is  apt  to  be  circumscribed,  not  diffused. 

The  nipple  (Tnammilla)  projects  a  little  below  the  centre ;  it 
is  surrounded  by  a  coloured  circle,  termed  the  areola ;  this  circle 
is  of  a  rose-pink  colour  in  virgins,  but,  in  those  who  have  borne 
children,  of  a  dark  brown.  It  begins  to  enlarge  and  grow  darker 
about  the  second  or  third  month  of  pregnancy,  and  these  changes 
continue  till  parturition.  The  areola  is  abundantly  provided  with 
papillae,  and  with  subcutaneous  sebaceous  glands,  to  lubricate 
the  surface  during  lactation ;  the  areola  as  well  as  the  nipple  is 
destitute  of  fat. 

The  gland  itself  consists  of  distinct  lobes  held 

together  by  firm  connective  tissue,  and  provided 

with  separate  lactiferous  ducts.     Each  lobe  divides  and  subdivides 
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into  lobules,  aud  the  duct  branches  out  accordingly.*  Traced  to 
their  origin^  we  find  that  the  ducts  commence  in  clusters  of 
minute  cells,  and  that  the  blood-vessels  ramify  minutely  upoa 
these  cells  ;  altogether,  then,  a  single  lobe  might  be  compared  to 
a  bunch  of  grapes,  of  which  the  stalk  represents  the  main  duct 
The  main  ducts  (f/alactopkorua  ducts)  from  the  neveral  lobes, 
from  fifteen  to  twenty  in  number,  converge  towards  the  nipple, 
und,  just  before  they  reach  it,  become  dilated  into  small  sacs  or 
cnnpuUfie,  two  or  three  lines  wide;  after  this  they  run  up  to  th«' 
apex  of  the  nipple,  and,  running  parallel,  terminate  in  separate] 
orittces. 

The  vesicles  and  the  galactophorua  ducts  are  lined  with 
columnar  epithelium,  except  at  their  orifices,  where  it  becomei 
squamous. 

The  arteries  of  the  gland  are  derived  from  the  long  thoracic, 
the  internal  mammary,  and  the  iutercostals ;  the  nerves  come 
from  the  anterior  and  lateral  cutaneous  branches  of  the  intercostal 
nerves  and  from  the  descending  branches  of  the  cervical  plexub. 
The  veins  diverge  from  the  nipple,  and  terminate  in  the  axilhirr 
and  interna]  mammary  veins. 

The  lymphatics  run  chiefly  to  the  axillary  glands. 


*  It  is  obgerred.  in  some  caaee.  tiiat  one  or  mure  lobtiles  ran  off  to  a  etmmda- 
able  (iistnnco  from  the  nutin  body  uf  the  glaod,  and  lie  embvddrd  in  the  sabeubuieoitt 
tistiue.  This  shuuld  be  remembered  vhen  it  is  accaaary  to  remove  the  nam 
gUnd. 
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SrsircrusB  of  Th£  scrotum  is  a  pouch  of  skin  for  the  lodgment 
THB  ScBOTDM.  of  tho  testcs,  and  presents  in  the  middle  line  a  ridge, 

the  rapfii,  on  each  side  of  which  it  is  corrugated  into  rugae.  It 
is  composed  of  six  tunics: — 1.  The  skin;  2.  The  tunica  dartos; 
3.  A  layer  of  connective  tissue  ;  4.  The  spermatic  fascia ;  5.  The 
cremaster  or  suspensory  muscle ;  6.  The  infundibuliform  fascia, 
derived  from  the  fascia  transversalis. 

Each  of  these  coverings  cannot  be  demonstrated  under  ordi- 
nary circumstancef,  because  they  are  so  blended  together ;  but  they 
can  be  shown  when  hypertrophied  in  the  case  of  old  and  large 
hemise. 

The  dartos  is  a  thin  layer,  consisting  of  mus- 
cular fibres  of  the  involuntary  kind,  like  those  of 
the  bladder  and  intestines.  It  serves  to  corrugate  the  loose  and 
extensible  skin  of  the  scrotum,  and  in  a  measure  to  support  and 
brace  the  testicles.  It  is  more  abundant  in  the  anterior  than  the 
posterior  part  of  the  scrotum. 

Laysb  of  Con-  Beneath  the  dartos  is  a  large  quantity  of  loose 
NBcnvB  Tissue.  connective  tissue,  remarkable  for  the  total  absence 
of  fat.  Together  with  the  dartos,  it  forms  a  vertical  partition 
between  the  testicles,  termed  the  aeptwm  scroti.  It  is  not  a  com- 
plete partition,  since  air  or  fluid  will  pass  from  one  side  to  the 
other.  The  great  abimdance  and  looseness  of  this  tissue  explains 
the  enormous  swelling  of  the  scrotum  iu  cases  of  anasarca,  and  in 
cases  where  the  urine  is  effused  into  it  in  consequence  of  rupture 
or  ulceration  of  the  urethra. 

The  spermatic  fascia,  cremaster  muscle,  and  the  infundibuli- 
form fascia  have  been  described  (pp.  359,  361,  366). 
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The  testicle  is  a  gland  of  an  oval  sliape  vftk] 
flattened  sides^  suspended  obliquely,  go  that 
tipper  end  is  directed  forwards  and  outwards,  the  lower  end  in^ 
rever.ae  direction.     The  left  is  generally  a  little  the  lower  of  tie! 
two.     Each  testis  is  about  an  inch  and  a  half  in  length,  and  one] 
in  breadth,  and  weighs  about  six  drachms  ;  but  few  organs  prenttli 
greater  variations  in  size  and  weight,  even  in  men   of  tlie  'g^nv 
age  ;  generally  speaking,  the  left  is  the  larger.     The  front  and 
sides  of  the  testes  are  smooth,  and  covered  with  the  visceral  later 
of  the  tunica  vaginalis;  but  along  the  posterior  part  of  the  gliodj 

Fio.  169. 
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is  placed  a  long  narrow  body,  termed  the  epididy- 
mis;  this  is  not  a  part  of  the  testicle,  but  an 
appendage  to  it,  formed  by  the  convolutions  of  its  long  excretorr 
duct.  Its  upper  larger  end  is  called  the  globus  vnajory  and  is 
connected  with  the  testicle  by  the  efferent  ducts ;  the  lower  end, 
globus  ffiinoTj  is  only  connected  with  the  testicle  by  fibrouj 
tissue ;  that  part  of  the  epididymis  between  these  two  portions  is 
called  the  body.  A  considerable  quantity  of  unstriped  muscular 
fibre  exists  at  the  posterior  part  of  the  epididymis  and  testis 
beneath  the  infitndibuliform  fascia,  and  has  bt^n  desciibe^l  bj 
Kolliker  as  the  inner  musciihir  ttuiic. 
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PbopkbCo-  The  coverings  of  the  testicle  are — 1.  A  serous 

TERiNos  OF  THB  membrane,  called  the  tunica  vagvnaliBf  to  facili- 
Tksticls.  ^^  j^  movements;    2.   A  strong  fibrous  mem- 

brane, called  the  tunica  aWuginea,  to  support  the  glandular 
structure  within ;  3.  A  delicate  stratuifi  of  minute  blood-vessels, 
which  some  anatomists  have  described  as  a  distinct  coat,  under 
the  name  of  tunica  vaactUosa. 

Tunica  The  tunica  Vaginalis  is  a  closed  serous  sac,  one 

Vaoinatis.  part  of  which  (tunica  vaginalis  propria)  adheres 

closely  to  the  testis ;  the  other  (tunica  vaginalis  reflexa)  is  re- 
flected loosely  around  it.  On  opening  the  sac,  it  will  be  seen  that 
the  visceral  layer  completely  covers  the  testicle,  except  behind, 
where  the  vessels  and  duct  are  situated  (fig.  170);  and  that  it 
covers  the  outer  part  of  the  epididymis  in  front  and  behind,  form- 
ing here  a  pouch  called  the  digital  fossa.  The  parietal  layer 
extends  upwards  for  a  variable  distance  upon  the  cord.  The 
interior  of  the  sac  is  smooth  and  polished,  like  all  other  serous 
membranes,  and  lubricated  by  a  little  fluid.  An  excess  of  this 
fluid  gives  rise  to  the  disease  termed  *  hydrocele.' 

The  tunica  vaginalis  was  originally  derived  from  the  perito- 
neum. In  some  subjects  it  still  communicates  with  that  cavity 
by  a  narrow  canal,  and  is  therefore  liable  to  become  the  sac  of  a 
hernia  (see  diagram,  p.  370).  Such  hemiae  are  called  congenital 
— a  bad  term,  since  they  do  not  necessarily  take  place  at  birth, 
but  may  occur  at  any  period  of  life,  even  in  very  old  age.*  Some- 
times the  communication  continues  through  a  very  contracted 
canal,  open  to  the  passage  of  fluid  alone ;  or  the  communication 
may  be  only  partially  obliterated,  and  then  one  or  more  isolated 
serous  sacs  are  left  along  the  cord.  Such  an  one,  when  distended 
with  fluid,  gives  rise  to  hydrocele  of  the  cord. 

Tunica  This  tunic  is  a  dense,  inelastic  membrane,  com- 

Albuoinea.  posed  of  fibrous  tissue,  interlacing  in  every  direc- 

tion ;  analogous  to  the  sclerotic  coat  of  the  eye.     It  completely 

*  It  would  be  a  better  term  to  call  this  lesion,  a  hernia  in  the  tunica  vaginalis, 
denoting  thereby  its  anatomical  position ;  at  the  same  time  implying  a  congenital 
arrest  iu  development,  and  without  limiting  its  occurrence  to  any  nge  of  life. 
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invests  the  testicle,  but  not  the  epididymis.     At  the  posterior  | 
of  the  gland  it  penetrates  into  its  substance  for  a  short  dist 
and   forms    an  incomplete   vertical   septum,    termed,    after 
anatomist  who  first  discovered  it,  corpua  High/moriunuy 
subse<|uently   by  Sir  A.  Cooper,  viediastlnuTn   testis    (fig'^ 
ThiB  septum  transmits  the  blood-vessels  of  the  ui^gan,  and 
also  the  network  of  seminal  ducts,  called  the  rete  testis^  al 
diagram  (fig.  169). 

From  the  mediastinum  testis  are  given  off,  in  all  directic 
number  of  diverging  slender  fibrous  cords,  which  travene 
interior  of  the  gland,  and  are  attached  to  the  inside  of  the 

Fio.  170. 


1.  S^cnaatie  Ktor* 
S.  VmiMhih. 

t.  DabrentUl  uterr. 


*.  EiH-lUymls. 
6.  Medla«Unom  I 
«,  6.  QiTltjr  of 


SBcnoir  TUBouoa  thk  testiclb  (diikgf&iniDatic)L 
(Tli»  doU  sboir  th«  reflectioos  of  the  tonics  Tagioalis.) 

albuj^inea.  They  serve  to  maintain  the  general  shape  of  the 
cle,  to  support  the  numerous  lobules  of  which  its  glandular 
stance  is  composed,  and  to  convey  the  blood-vessels  into  it.  ThI 
septa  (trabeculjE  testis)  as  well  as  the  mediastinum  from  wh 
they  proceed,  are  readily  seen  on  making  a  transverse  section  throt 
the  gland  (fig.  170)." 

TiTMCA  Respecting    the    so-called    tunica    vaseuU 

Vjls<xuml».  nothing  more  need  be  said  than  that  it  consistfi  o 

multitude  of  minute  blood-vessels,  formed  by  the  ramilicatii 

■  KoUiker  has  demonstrated  unstriped  munoulor  fibres  upon  the  MpiUi 
Um  audiutinum. 
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the  spermatic  artery,  and  held  together  by  delicate  areolar  tissue. 
It  covers  the  inner  surface  of  the  tunica  albuginea,  and  gives  off 
branches,  which  run  with  the  fibrous  septa  into  the  interior  of  the 
gland. 

M^^-Ir^J  When  the  testis  is  cut  into,  its  interior  looks 

Sthuctubb.  soft   and   pulpy  and    of  a   reddish-grey    colour. 

It  consists  of  a  multitude  of  minute  convoluted  tubes — tubuli 
seminiferi — which  have  each  a  length  of  about  two  feet  and  a 
quarter,  and  a  diameter  averaging  yts  of  an  inch.  For  economy 
of  space  they  are  arranged  in  lobvXea,  between  three  and  five 
hundred  *  in  number,  of  various  sizes,  and  contained  in  the 
compartments  formed  by  the  fibrous  septa  proceeding  from  the 
mediastinum  testis.  A  few  only  of  these  lobules  are  shown  in  the 
diagram.  Though  disposed  in  lobules,  still  they  communicate 
with  each  other,  and  thus  form  one  large  network  of  tubes.  The 
tubuli  are  lined  with  flattened  cells  of  several  strata  in  thickness, 
resting  upon  a  basement  membrane.  They  commence  either 
by  anastomosing  loops,  or  by  blind  dilated  extremities,  and 
after  pursuing  a  convoluted  course,  unite  into  from  thirty  to 
fifty  straight  vessels  {vaaa  recta),  which  penetrate  the  medias- 
tinum testis,  and  there  form  a  plexus  of  seminal  tubes,  termed 
the  rete  teatie.  This  lies  along  the  back  of  the  gland.  From  the 
upper  part  of  the  rete,  the  secretion  is  conveyed  to  the  upper 
part  of  the  epididymis  by  twelve  to  fifteen  tubes,  termed  vasa 
efferentiay  which  perforate  the  tunica  albuginea  in  their  course  to 
the  globus  major.  These,  after  forming  a  number  of  coils,  termed 
coni  vasculosi,^  collectively  constitute  the  globus  major  of  the 
epididymis. 

At  the  globus  major  the  smaller  tubes  terminate  in  a  single 
duct — the  canaZ  of  the  epididymis,  which  in  its  descent  describes 
an  extremely  tortuous  coil,  constituting  the  body  and  globus  minor 
of  the  epididymis.  The  length  of  the  canal  of  the  epididjrmis  is, 
in  its  natural  condition,  about  three  inches,  but  when  unravelled 

*  The  larger  estimate  is  that  by  Kranse;  the  smaller  that  by  Berres. 
t  The  coni  Tasculosi  are  about  ^  of  an  inch  is  diameter,  and  about  six  to  eight 
lines  long ;  when  unraTelled  they  attain  a  length  of  six  to  eight  inches. 
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it  is  nearly  twenty  feet  jn  length.   The  diumeter  of  the  caxild ' 
commencement  is  about  -^  of  an  inch  ;  at  the  globus  minor 
J^  of  an  inch,  after  which  it  again  increases  in   dimneter, 
lined  with  columnar  ciliated  epithelium. 

The  vas  deferens  begins  at  the  lower 
globus  minor;  at  tirst  it  is  somewhat  conrol 
but  as  it  ascends  behind  the  epididymis,  it  becomes  subseql 
straight,  and  joins  tlie  other  component  parts  of  the  cord. 
passing  through  the  iugiiiual  canal,  it  enters  the  alxloinen  thi 
the  internal  ring.  It  then  winds  round  the  outer  side  oj 
epigastric  artery,  and,  after  crossing  over  the  external  iliac  ^ 
and  vein,  it  enters  the  pelvis,  cm'ves  round  the  side  and  I 
part  of  the  bladder,  and  empties  itself  into  the  prostatic  pi 
tJie  urethra,  after  running  a  course  of  about  two  feet. 

In  connection  with  the  anterior  aspect  of  the  cord,  ji 
the  epididymis,  are  two  or  three  small  masses  of  convoluted 
which  are   known  as  the  organ  of  GiraJdfS,  or  the   parepx 
mis.     They  are  lintnl  with  squamous  epithelium,  and  are 
the  remains  of  part  of  the  W«x>lflBan  body. 

The  hydatids  of  Morgagni  are  one  or  two  small  pc?di 
budies,  situated   between  tlie  globus  major  and  the    body  o| 
testis.     They  are  formed  by  pouchings  of  the  tunica   va^] 
and  are  filled  with    blood-vessels   bound  together  by  oonn( 
tissue.* 

The  vas  aherrans  is  a  small  convoluted  tubule,  with  a  a 
extremity,  found  between  the  epididymis  and  the  cord,  and  i 
municating  usually  with  the  canal  of  the  epididymis.     It 
an  inch  in  length,  but  when  frayed  out  varies  from   two 
inches  in  length.    It,  like  the  organ  of  Giraldes,  is  conne< 
a  fcBtal  structure,  the  WoolflRan  body. 

Spumatic  The  spermatic  cord  is  composed  of  the  spernj 

CoBD.  vessels,    nerves,    and     lymphatics  \    of    the  j 

deferens,  with  tlie  deferential  artery  (a  branch  of  the  supi 
vesical) ;  of  the  cremaster  muaele,  and  the  cremasteric 


sua  I 


•  The  largest,  vhioh  liwi  upon  the  top  of  the  teettc,  is  *t*ted  <o  bo  the 
Mutler'a  duct. 
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branch  of  the  deep  epigastric.  It  begins  at  the  internal  ring, 
traverses  the  ingiiinal  canal,  and  extends  to  the  testis,  where  its 
component  parts  pass  to  their  respective  destinations.  The 
coverings  of  the  cord  have  been  described  with  the  anatomy  of  the 
parts  of  hernia  (p.  369). 

The  course  of  the  spermatic  arteries  and  veins  has  been 
described  in  the  dissection  of  the  abdomen  (p.  403).  The  artery 
is  remarkably  tortuous  as  it  descends  along  the  cord ;  it  enters  the 
back  part  of  the  testicle,  and  breaks  up  into  a  number  of  fine 
ramifications,  which  spread  out  on  the  inner  surface  of  the  tunica 
albuginea.  The  spermatic  veins  leave  the  testis  at  its  back  part, 
and,  as  they  ascend  along  the  cord,  become  extremely  tortuous, 
and  form  a  plexus  termed  pampmiform.  It  is  usually  stated  that 
these  veins  are  destitute  of  valves ;  and  this  fact  is  adduced  as  one 
of  the  reasons  for  the  occurrence  of  varicocele.  It  is,  however, 
certain  that  the  larger  veins  do  contain  valves.    . 

The  lynvphatica  of  the  testis  pass  through  the  lumbar  glands ; 
hence  these  glands,  and  not  the  inguinal,  become  affected  in  malig- 
nant disease  of  the  testis. 

The  Ti&rvea  of  the  testicle  are  derived  from  the  sympathetic. 
They  descend  from  the  abdomen  with  the  spermatic  arteries,  and 
come  from  the  aortic  plexus,  with  a  few  filaments  from  the  hypo- 
gastric plexus,  which  surround  the  deferential  artery  (p.  442). 
This  accounts  for  the  ready  sympathy  of  the  stomach  and  intestine 
with  the  testicle,  and  for  the  constitutional  efPects  of  an  injury  to 
it. 

Dbscrht  of  The  testicle  is  originally  developed  in  the  lumbar 

THB  Testis.  region,   immediately  below  the  kidney,  and   is 

loosely  attached  to  the  back  of  the  abdomen  by  a  fold  of  peritoneum, 
termed  the  Tnesorckmm,  along  which  its  vessels  and  nerves  run  up 
to  it,  as  to  any  other  abdominal  viscus.  From  the  lower  end  of 
the  gland  a  fibrous  cord,  termed  the  gubefmaculum,  teatis* 
proceeds  to  the  bottom  of  the  scrotum.     There  is  no  evidence  to 

*  Mr.  Carling  considers  the  gubemacnlum  testis  to  be  a  muscular  cord.  See  bis 
Observations  on  the  Structure  of  the  Gubemacolam,  and  on  the  Descent  of  the  Testis 
in  the  Foetns':  'Medical  Gazette,'  April  10,  1841. 
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warrant  the  assumption  that  the  gradual  contraction 
guliernaculum  effects  the  descent  of  the  testis.  The  organ 
to  descend  from  the  lumbar  region  about  the  fifth  month  of  fd 
life,  reaches  the  internal  ring  about  the  seventh,  and  about  { 
ninth  has  entered  the  scrotum.  Its  original  peritoneal  coal 
retained  throughout ;  but  as  it  enters  the  inguinal  canal,  \ 
peritoneal  lining  of  the  abflomen  is  pouched  out  before  it,  ^ 
eventually  becomes  the  tunica  vaginalis  reflexa.  Immediati 
after  the  descent  of  the  testis,  its  serous  Ijag  communicai 
with  the  alxiomen,  and  in  the  lower  animals  continues  to  do  I 
throughout  life-*  But  in  the  human  siibject  the  canal  of  cti 
munication  soon  begins  to  close.  It  closes  at  the  upper  extremj 
first,-f-  and  the  closure  is  generally  complete  in  a  child  bom  at  j 
full  timet  This  provides  against  the  occurrence  of  ruptur^l 
which  man,  owing  to  his  erect  position,  is  more  exposed  tfai 
animals.  At  the  end  of  the  first  month  after  birth,  the  canal.1 
entirely  obliterated  from  the  internal  ring  to  the  testis.  ^^Sotq 
times,  however,  this  obliteration  fails,  or  is  only  partial  ;  bed 
may  arise  congenital  hernia,  or  hydrocele.  The  possible  ezisted 
of  a  communication  between  the  tunica  vaginalis  and  tlie  peritoufl 
cavity  of  the  aMomen,  is  one  reason  among  many  why  cautiJ 
should  be  observed  in  treating  hydroceles  in  children  witb 
lating  injections. 

•  According  to  Prnfessur  Owen,  the  African  onng  outang  (5VwiVj  ttrttfto 
th«  onlj  exi.*eption  to  this  rule.     In  this  animal   it  is  intereatiug  to  observe  thnt  { 
lower  extremities  are  nioro  fully  developed  a«  organii  of  support,  and  tliera  is  a  la 
nientom  terps  in  the  bip-joint. 

t  The  freqaency  of  hemia  in   the  fanicnlar  portion  of  the  roginal  proeeoa  of 
peritoneuni  hardly  bears  this  ont. 

X  Campor  has  ohown,  that  the  4<anal  on  the  right  side  ii  nearly  alirnya  op« 
birth,  irhereas  that  on  the  left  is  nsiiully  closed.     This  explains  the  greater  fivque 
of  hemia  on  the  right  side  in  children  under  one  year  old.    Thus  out  of  3,0]4  i 
of  ingoinal  hernia  lu^cn  at  the  City  of  London  Truu  Society  uuder  one  y^nr 
occurred  on  the  right  side,  and  T^b  on  the  left;  or  in  the  proportion  of  8  to  I. 
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Abdomen,  parts  exposed  on  opening,  373 
Abdominal  aorta,  relations  of,  401 
Achillis  tendo,  660 
Alimentary  eanal,  length  of,  377 
Anser  bypoglossi,  35 
Antrum  pylori,  489 
Aorta,  abdominal,  364,  401 

arch  of,  128 

branches  of,  386 

descending  thoracic,  141 

parts  within  arch,  130 

rdations  of  arch  to  sternum,  130 
Aponetuoflis,  lumbar,  234,  313 

of  scalp,  2 

temporal,  98 

Tertebral,  234 
Apparatus  ligamentosus  colli,  249 
Appendices  epiploicse,  493 
Appendix  rermiformis,  876 
Aqueduct  of  Sylvius,  612 
AquedactuB  eochlsfe,  667 

faUopii,  16 
Aqueous  humour,  644 
Arachnoid  membrane  of  brain,  678 
Arbor  vits,  616 

of  uterus,  471 
Arch,  crural,  367,  604 
deep,  607 

palmar,  superficial,  300 
Arches,  palatine  anterior,  202 
Arciform  fibres  of  medulla,  686 

fibres  of  BoUndo,  628 
Arteria  sacra  media,  385,  404 

ASTBBUS 

alar  thoracic,  263 

anastomotica  magna  of  thigh,  523 

of  arm,  281 
angular,  86 
anterior  auricnlar,  95 
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ABTBHna  {continued) 

anterior  peroneal,  650 

tibial,  629 
arteria  sigmoidea,  890 
articular  of  popliteal,  544,  662 
auditory,  582 
auricular  anterior,  05 

branch  of  occipital,  56 
posterior,  3,  56 
axillary,  263 
axis,  thoracic,  259 
azygos,  552,  544 
of  the  back,  244 
basilar,  581,  582 
bicipital,  267 

brachial,  course  and  relations,  278 
brachio-cephalie,  130 
bronchial,  151,  176 
buccal,  101 

of  the  bulb  of  urethra,  427 
carotid,  commoo)  course  of,  32 
internal,  177,  580 

»t  base   of    skull, 

227 
course  of,  109 
curves  of,  16 
left,  common,  131 
carpal  of  radial,  anterior,  291 

posterior,  292,  335 
of  ulnar,  anterior,  293 
posterior,  293 
centralis  modioli,  657 

retinae,  214,  644 
eerabellar,  anterior,  582 
inferior,  581 
superior,  582 
cerebral,  anterior,  581 
middle,  581 
posterior,  581,  582 
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Abtebies  (continued'S 

corriml,  aacending,  67 

de«p,  69 
cboroid,  anterior,  581 

posterior,  d82 
eiliarj,  214 

Anterior,  215,  639 
long,  21  d,  639 
short.  215 
eircnmilex  anterior  of  arm,  267 
posterior  of  arm,  266 
circumflex^  ilit,  dt-ep,  3(}1,  367,  40S 
coccygeBU.541 
Cffilinc  axis,  365,  386 
colic,  middle,  391 

right,  391 
coliav  destra,  390 
media,  390 
siniBlra,  390,  ^92 
comea  oorri  ischiutici,  539.  541 
■nedinni,  296 
phrenic],  121 
comtnon  iliac,  r«lntiooa  of.  404 
commanicatiDg,  anterior,  681 

poBtcrior.  581 
eoTonAria  Tentricnli,  386 
coronary,  163 

inferior,  86 
superior,  ?6 
of  corpaa  calloiiaiD,  581 
cremaBteric,  367 
crico-thyroid.  54 
cjrutio,  386 

of  iho  cms  penid,  427 
deep  ccrrical,  244 
deferential,  442 
descending  pal.itiDe,  102 
digitnl  of  foot,  661 

of  great  toe.  531 
of  hand,  300 
dorsal  of  index  finger,  335 
of  tlmmh,  .']35 
of  penie,  427 
dAnmlis  halluciH,  331 
lingiue,  52 
pedis,  531 
senpnlsB.  265.  323 
epigastric,  355 
cpignstric  deep,  3G8 

pubic  l-rnnoh  of,  367 
ethmoidal,  nnterior,  215 
posterior,  215 
fxtomal  carotid,  course  of,  52 
circumflex,  521 


Abtsbibs  (eoHtinufd) 

external  iliac,  rt^lations  i 
mommary,  26S 
pudic,  356 
pndic,  deep,  41 
fndnl,  45,  86 
femornl,  618 
frontal,  3.  215 
gastric.  386 

gavtroKluodeDalis,  386 
gnstro-epiplotca  dextra,  3M 

mnistm,  S8i 

gluteal,  441.  536  ' 

hicmorrhoidal,  external.  417 ! 

inferior,  4j 

8np«?rior, 

helicine  of  penia.  458 

Eiepntic,  386 

hyoid,  inferior,  63 

superior,  51 

iliac,  440 

iliac  internal,  440 

i?w>mlic,  391 

ilio-lumbar,  440 

inferior  dental.  100 

external  anicntar,  6>l 

internal  articular,  AJ 

in&n-orbital,  93,  102 

gpinous,  68,  316 

innominate,  130 

intorcostal,  148 

anterirtr.  121.  140 
collateral,  14{ 
poetorior,  14 
Bupprinr,  68 
int«TBa1  circumflex.  521 

mammary,  65,  68,  ]| 
maxillary.  90 
interoaaeoua,  anterior,  296 

common,  293        < 

dorsal  of  ban<f ,  3J 

mietatanal.  A3 

pnlmar,  309 

perforating 

posterior,  333' 

recnrrent,  333 

intra-spinal,  244 

ischiatic.  441,540 

labi.il  inferior.  86 

lachrTmiil,  214 

Inryngaal,  superior,  53 

Intcral  sacral,  441 

loterali.'!  nasi,  86 

of  ligamebtom  teres,  531, 
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Aktibies  (continued) 
lingoal,  61 

rule  for  finding,  62 
Inmlwr,  386,  403 

abdominal  br.  of,  408 
donal  branch  of,  403 
spinal  branch  oi^  403 
malleolar,  630 
masseteric,  101 
mastoid,  66 
mediastinal,  121 

posterior,  151 
meningea  media,  12 

parva,  12,  100 
meningeal  anterior,  12 

middle,  12,  100 
posterior,  12,  66,  67,  681 
mental,  94 

mesenteric,  inferior,  386,  890,  392 
superior,  885,  390,  391 
metatarsal,  531 
middle  hsmorrhoidal,  442 
meningeal,  100 
sacial,  443 
tempoml,  95 
vesical,  442 
mnscnlo-^brenic,  121 
mylo-hyoid,  101 
nasal,  102 

branch  of  ophthalmic,  216 
nutrient  of  femur,  622 
of  fibula,  556 
of  humerus.  281 
of  tibia,  566 
obturator,  442,  624 
occipital,  3,  65,  244 

auricular  branch  of,  66 
oesophageal,  151 
omental,  388 
ophthalmic,  214 
orarian,  475 
palatine,  ascending,  46,  108 

of  ascendingphaiyngeal,  110 
inferior,  46 
palmar  arch,  deep,  309 
palmaris  profunda,  809 
palpebral,  inferior,  215 
superior,  216 
pancreatic,  386 
pancreatica  magna,  388 
pancreatico-duodenal,  inferior,  391 
superior,  386, 
391 
pancreatica  parrae,  388 
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Ajtrxans  (coniimied) 

perforating  of  intercostal,  121 
plantar,  661 
profunda,  621 
peroneal,  556 

phaiyngeal,  ascending,  66,  110 
phrenic,  385,  402 
plantar,  external,  661 
internal,  661 
popliteal,  544,  551 
posterior  circumflex,  320 
scapular,  816 
tibial,  666 
princepe  cerricis,  66,  244 

poUicis,  308 
profunda  femoris,  620 
inferior,  281 
superior,  279 
pterjgo-palatine,  102 
pterygoid,  101 
podic,  425,  442,  641 
pulmonary,  161 
pyloric,  386 
radial,  290 

recurrent,  291 
in  palm,  308 
radialis  indicis,  309 
recurrent  tibial,  630 
renal,  385,  402 
sacra  media,  443,  386 
scapular,  posterior,  68 
of  septum,  102 
sigmoidea,  392 
spermatic  385,  403 
spheno-palatine,  102 
spinal,  anterior,  681,  625 
lateral,  66 
posterior,  681,  625 
splenic,  386,  3S7 
stemo-msstoid,  inferior,  68 
middle,  54 
superior,  55 
stylo-mastoid,  66,  652 
subclavian,  branches  of,  66 
course  of,  60 
left,  62,  131 
sublingual,  course  of,  52 
submental,  46 
subscapular,  265 
superficial  circumflexa  ilii,  496 
epigastric,  496 
external  pudic,  496 
perineal,  418 
snperflcialis  colli,  68,  313,  316 


zx  2 


^^^^H^                                                                 ^^^1 

^^^^^H                                           ABT 

BFR            ^^^H 

^^^^^^^^B            Arteries  (coniinved) 

Ar^'tenold  cartilages.  193           ^^^^H 

^^^^^^^^^M                     KnparBcialis  volse.  291 

Auricle,  left,  161                          ^^^^| 

^^^^^^^^B                    cupcrior  denUl,  102 

right,  1.50                               ^^^^^ 

^^^^^^^^B                                   epigHstric, 

Auriculo  rentrimilHr  opeoiog.  left,  IQ 

^^^^^^^H                                 external  artkuliur.  553 

right,  150                                                1 

^^^^^^^^M                                hemorrboidJAl,  3fi0 

Axilla,  Ixtundariea  of,  262                 ^^M 

^^^^^^^H 

Cont^nU  of,  301                              ^^H 

^^^^^^^B                                  internal  HfticuLur,  0^2 

diasoction  of,  261                 ^^^^M 

^^^^^^^^H 

fawia  of.                               ^^^H 

^^^^^^H 

glandii  of,  263                     ^^^H 

^^^^^^^^H 

^^^^^H 

^^^^^^^^B                    •upra-acrominl,        315 

^^^^H 

^^^^^B                               orbital,  3.  2U 

Back                                                 ^H 

^^^^^^^H                             reniil, 

cataneoos  nerves  of,  310     ^_^B 

^^^^^H                             8<;aputar,        315, 333 

muselra  of,  234,  310           ^^^H 

^^^^^^H 

Bile-duct.  380                                ^^^H 

^^^^^^H                   t&real,  631 

Bladder,  f^mide,  465                    ^^^H 

^^^^^^^^H                   ti-mporal  antcriur, 

gall,  480                                        ^H 

^^^^^^H 

ligaments,  false,  of,  429            ^^| 

^^^^^^^^H 

lymplmtics  of.  449                         ^H 

^^^^^^^^H                                            posteriur, 

pari  Ion  i?nl  covering  of,  412         ^^^ 

^^^^^^H                                    luperlkial. 

posiiioDB  of,  413                                   ' 

^^^^^^^H                   tboracica  acromialis,  259 

urinary,  blood-vessels  of,  449  j 

^^^^^^H                                   alftrit. 

nrioarj',  position  of,  435            ^^d 

^^^^^^^1                                   bnmeraria. 

btructure  of,  446          ^H 

^^^^^^^H                                                or  bng, 

uvula  of,  448                 ^H 

^^^^^^^1                                 Buperior  or  tboit,  260 

Bodies,  olivary,  5S6                            ^H 

^^^^^^H                   thjrmic. 

r«stiform,  586.  627                ^^^H 

^^^^^^^H                   thjraid 

Body,  vitieoiu,  644                      ^^^^| 

^^^^^^^^^1 

^^^H 

^^^^^^H 

arteries                                   ^^^H 

^^^^^^^^H                   truurers&lis  colli,  flti 

convolutions  of,  592            ^^^^H 

^^^^^^M 

dissection  of,  578                   ^^^^| 

^^^^^^H                                           huxneri, 

firanres  of,  589                       ^^^^| 

^^^^^^^^1                     tTODBverse  commanicating  of  ankle, 

general  dofscription  of,  d8S^^^^| 

^^^^^H                         556 

nifmbninos  of,  678                        ^^M 

^^^^^^^^1                                      perineal. 

pecnliaritie§  of  circulation  ia,  |^| 

^^^^^^^H                   tTmp&oic  of  internal  c&rotkl,  22B 

Bronchus,  left.  170                              ^H 

^^^^^^H                                                      maxillary,  100 

right,  170                            ^H 

^^^^^^^H 

Barn's  falciform,  pn^cess  of.  602        ^^ 

^^^^^^^^1                              palmar  recurrent  of,  300 

Bursae.  biceps,  nuar  tendon  of,  348,  IJA 

^^^^^^^H                             r9«urrent 

of  carpuy,  305                                 '^^J 

^^^^^^^H 

over  knuckles,  325                         ^^M 

^^^^^^^1                    tiln&riij  p-ofundii, 

over  olecranon,  325                        ^^( 

^^^^^^^1 

over  patella,  517 

^^^^^^^H                     vaginal. 

under    coraoo-a«romial     iJcamMt. 

^^^^^^B                   raM  breria. 

841                                       B~»"S 

^^^^^^^^1                              intentini 

anderooraoo-braphialts,  277 

^^^^^H                    vertebrHl,  66,        581 

under  deltoid,  320                        ^H 

^^^^^^1                   Teaieal,  inferior, 

tinder  gastrocnomius,  649           ^H 

^^^^^^H 

under  gluteus  maximae,  535     ^H 

^^^^^^^H 

mediuB.  533          ^H 

^^^^^^H 

under  gracilis,  61 2                          ^H 

^^^^^^H            AiTteno-epiglottic  folds,  193 

under  Litissimus  dond,  S12        ^H 

IKDEZ. 
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BUB 

Burtne,  under  ligamentom  patella,  517 
under  obturator  intemns,  537 
under  popliteua,  568 
under  Sartorins,  510 
under  semi-membranoflus,  646 
under  rabscapularis,  322 
under  t«rea  major,  322 
under  triceps,  324 
under  tuberosity  of  Ischinm,  633 


Oscum,  376 

mesowisecum,  375 
Canal  of  Bowman,  635 

crural,  507 

of  epididymis,  669 

of  Huguier,  227,  650 

of  Hunter,  519 

inguinal,  366 

of  Petit,  646 

of  Recklinhausen,  636 

of  Schlemm,  635 

of  Stilling,  645 

for  tensor  tympani,  651 
Canaliculus  of  eyelid,  80 
Canals  of  cervix  uteri,  471       ' 

reanieus,  658 

semicircular,  655 

spiralis  modioli,  667 
Capsule,  Glisson's,  477 
Caput  coli,  375 

gallinaginis,  450 
Cartilages,  tarsal,  80 
Caruncula  lachrymalis,  78 
CaruncuUe  myrtiformes,  462 
Cauda  equina,  621,  625 
Central  canal  of  spinal  cord,  623 

tendon  of  Perineum,  418 
Cerebellum,  613 

amygdala  of,  615 

fissure  of,  great  horizontal,  613 

flocculus  of,  615 

lateral  hemispheres  of,  613 

lobes  of,  614,  616 

peduncles  of  inferior,  616 
middle,  616 
superior,  611,  616 

rermiform  process  of,  613 

uvula  of,  615 
Cerebrum,  588 

Chambers  of  eye,  anterior,  638 
pusterior,  638 
Chorda  Willisii,  9 
Chorda  tendinea,  158 


COB 

Choroid  coat  of  the  eye,  686 

plexus,  607 

of  the  fourth  ventricle,  612 

plexuses,  679 
Cilia,  78 
Ciliary  muscle,  636,  638 

processes,  636 
Circle  of  Willis,  582 
Gitoris,  459 
Cochlea,  656 
Cosliac  axis,  386 
Colon,  ascending,  375,  383 

commencement  of,  876 

descending,  375,  883 

hepatic  flexure  of,  375 

sigmoid  flexure  of,  376 

splenic  flexure  of,  376 

transverse,  375,  383 

transverse  meso-colon,  380,  383 
Columna  cornea,  158 
Columns,  anterior  of  medulla,  626 

lateral  of  medulla,  627 
Commissure,  great  transverse,  600 

anterior,  609 

middle,  609 

optic,  596 

posterior,  610 

of  spinal  cord,  622 
Coni  vasculosi  testis,  669 
Conjunctiva  ocnli,  631 
Convolution,  frontal,  692 

occipital,  592 

parietal,  592 

temporo-sphenoidal,  692 

uncinate  or  hippocampal,  693 
Cord  spermatic,  670 
Cornea,  634 

Corneal  tubes  of  Bowman,  635 
Comicula  laryngis,  190 
Corniculom  laryngis,  192 
Corpora  albicantia,  594 

mammellaria,  594 

quadrigemina,  611 
Corpus  Arantii,  160 

calloeum,  589,  600 

cavemosnm  penis,  466 

dentatum,  686,  616 

fimbriatum,  6U6 

geniculatum  externum,  609 
internum,  600 

Highmorianum,  668 

luteum,  475 

spongiosum  penis,  466 

striatum,  606 


^^^r                                           ^^^^^^^1 

^^^H                                                COB 

FAB                            ^^^H 

^^^^H              Corti,  organ  of,  061 

DvcTCS  (continued)                              ^^^^H 

^^^H                     rods  of. 

coniinunis  ejaculatoriua,  437            ^^| 

^^^^m              Cotonnii  liquor  or  peri-ljnpti,  668 

Tenosus,  168.  169                           ^^^H 

^^^^V               Coirper's  glaada,  426,  462 

Duodenum,  course  of,  374                 ^^^^| 

^^^^B                Cricoid  c&rtileige,  191 

relations  of,  392                          ^^^H 

^^^^K               Cricotlijrraid  mombrHne,  191 

Dura  mater,                                          ^^^^H 

^^^^H              Crista  veati bull,  <J5o 

sinuses  ot,  8                                ^^^^H 

^^^^^1              Crura  cereliri,  srructtire  of,  G28 

^^^^H 

^^^^1              Cnu-Al  arch, 

^^^^H 

^^^^H 

Ear,  muscles  of,  2                               ^^^^| 

^^^^H              Cms  clitoridJA,  459 

Elbow,  triangle  at  bonJ  of,  287               ^H 

^^^^^1 

Endocanlium,  166                                  ^^^H 

^^^^H               Cryi^tAlline  lens.  646 

Endolympb,  669                                    J^^^^| 

^^^^H               Cuneifomi  Pttrlilikges,  192 

Epididymis,  666                                 ^^^^| 

^^^H               CvDcas, 

globus  major,  666                       ^^^^H 

^^^^H               Cupola,  657 

^^^^H 

Epiglottis,  1^2                                      ^^^H 

oujibion  of,  195                             ^^^^H 

^^^^H               Dartos  scroti,  685 

EnstAchiaD  tube,  186                         ^^^^M 

^^^^H                      tunica,  417 

Eyelids,  struclore  of,  79               ^^^^^^^ 

^^^^H               DeglnttCioD,  mccbnnifim  of,  188 

^^^^^^H 

^^^^^H                Doscemet,  membrane  of,  636 

^^^^^H 

^^^^H               DiAPHRAau,  396 

Face,  diflseclion  of.  78                       ^^^^H 

^^^^^^^H                aortic  opening  of,  S96 

FaUopiun  tube,  464                             ^^^^| 

^^^^^^^B              central 

tub««,  473                                     ^^^H 

^^^^^^^1 

flmbriffi  of,  473                ^^^H 

^^^^^^^^1 

Falx  cerebri.  7                                     ^^^^| 

^^^^^^^H              cesophugeal  opening  of,  397 

cerebutli,  7                                     ^^^^| 

^^^^^^H^              openings  of. 

Fascia                                               ^^^H 

^^^^^^P               vena  cava,  opening  of,  397 

oerrical,  deep,  21                         ^^^^| 

^^^^^^^        Dioganea,  cup  of.  297 

iliaca,  399                                  ^^^H 

^^^^H               Discos  pruligerus,  47S 

of  tlie  lag,  620                          ^^^H 

^^^^H                       OlSSKCTION 

lumbar,  235                                ^^^^H 

^^^H^                      of  the  eye, 

pt^rineal  deep,  417                       ^^^^H 

^^^^^^^               of  male  pertni>iiin,  414 

superlicial,  417                            ^^^^^H 

^^^^^^^H               of  the  organ  of  hearing  648 

plautar.  567                                ^^^^H 

^^^^^^^T                   Bpiaal  cor<J»  617 

prcreriebral,  22                          ^^^^| 

^                      of  upper  arm,  27 1 

propria  of  hernia,  507               ^^^^H 

^^^H               Duct,  nasal,  231 

Tabcix                                              ^^^^M 

^^^^^B                        tbumcic, 

aoal.  431                                    ^^^M 

^^^^B               Ducts, 

of  the  arm.  27ft                         ^^^^| 

^^^^^_^                        389 

of  the  fore-arm,  286                  ^^^H 

^^^^^^^h 

on  back  of  forearm,  286              ^^^^H 

^^^^^^^^1              galactuphorus. 

buccal,  85                                       ^^^^^ 

^^^^^^H              of  parotid  gla 

cremasteric,                                  ^^^^H 

^^^^^^^^1 

cribriform,  496,  601                    ^^^^^^ 

^^^^^^^^1                   Ririnus,  50 

falciform  uf  Bums,  502              ^^^^H 

^^^^^^^^B                   subliuguni  gland,  60 

infuDdibuliform,  <66                  ^^^^H 

^^^^^^^               of  anbmaxiUary  gland,  44 

iatercolnmnar,  359                     ^^^^H 

^^^H                   WbanoDs,  44 

lata  of  tkigb,  600                         ^^^H 

^^^^^H              Dttctttb 

of  metacarpus.  827                     ^^^^| 

^^^^H                      anteriosui,  162,  168 

ubtumtor.                                      ^^^^1 

^^^^^^^^^                cochlearia,  660 

palmar,                                        ^^^^M 

^^^^^^^L              communis  cboledochos,  389,  480 

pelric,                                        ^^^H 
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^ASCiJE  (eontinued) 

pelvie,  in  female,  465 

recto-vesical,  481 

Bemi-Iunar  of  biceps,  276 

spermatic,  359 

superficial  of  abdomen,  354 
thigh.  496 

transversalis,  364 
FasdeoU  teretea,  627 
Fancinm  isthmus,  183 
Fenestra  ovalis,  651 

rotunda,  651 
Ferrein,  pyramids  of,  485 
Fibro-cartilages,  between  radios  aad  ulna, 
847 

interarticolar  of  jaw,  253 

of  elaTicle,  339 

inter-rertebral,  247 
Fimbria  of  the  ovary,  464 
FisBura  palpebrarum,  78 
jFissures,  calcarine  of  brain,  691 

calloso-marginal  of  brain,  591 

of  Bichat,  606     . 

central  of  braio,  589,  590 

great  traosrerse,  606 

longitudinal  of  brain,  588 

nervee  iu  sphenoidal,  16 

parieto-oceipital  of  brain,  589,  591 

primary  of  brain,  589 

of  Sylvius,  588,  590 
Flexor  tendons  in  pidm,  sheaths  of,  303 
FfBtal  circulation,  168 
Folds,  aryteno- epiglottic,  198 

gloaso-epiglottie,  193,  104 
Foramen  chorcUe  anterios,  654 
poeterios,  654 

csBcom  of  medulla,  584 

«f  Monro,  606 

quadmtom,  397  . 

of  Wioslow,  381 
Foramina,  ovale  of  heart,  157,  162 

of  Thebesiufl,  158 
Fornix,  605 

Fossa  navicularis  of  urethra,  464 
Fosse,  ischio-reetal,  416,  428 
Fovea  hemispheriea,  655 

hemi-elliptica,  655 

centralis,  640 
Fisnum  preputii,  455 

Oalen,  rete  mirabile  of,  632 

veins  of,  608 
Gall  bladder,  480 


OLA 

Oall  bladder,  situation  of,  377 
Ganglia,  abdominal  of  sympathetic,  407 

oerrical,  inferior,  117 
middle,  116 
superior,  115 

semi-lunar,  385,  395,  407 

of  spinal  nervee,  624 

sympathetic  of  neck,  115 

uoracic  of  sympathetic,  147 
Ganglion  diaphnigmaticum,  897 

Gasserian,  13 

impar,  114,  445 

jugular,  224 

of  glosso-phaiyngeal,  109 

lenticular,  215 

ophthalmic,  215 

otic,  222 

petrous,  224 

of  gloflso-pbaryngeal,  109 

of  pnenmogastrie  of  root.  111 
of  trunk,  112 

of  Bibes,  114 

of  root  of  pneumogastric,  225 

spheno-palatine,  220 

submaxillary,  61,  107 
Gimbemat's  ligament,  504 
GLAjrosanal,  415 

agminate,  492 

axili  iry,  263 

of  Bartholin,  468 

of  BruBoer,  492 

buccal,  85 

Cowper's,  425,  452 

deep  cervical  lymphatic,  88 

of  Bttvemey,  463 

lachrymal,  209 

of  laeberkilbn,  492 

lymphatic,  of  elbow,  275 

superficial  of  neck,  20 
inguinal,  355 

Meibomian,  81 

mesenteric  390 

molar,  85 

oesophageal,  145 

of  Facc^ni,  9 

palatine,  187 

parotid,  relations  of,  88 

peptic,  400 

of  Payer,  492 

popliteal,  544 

prostate,  438 

pyloric,  490 

salivary  sublingual,  50 

solitary,  493 


^^L                       ^^^                                    ^^^^ 

'^^H 

^^1 

^^^^1                Oi.ANDe  (conliniwd) 

Ruater's  cnnal,  519                              ^^^H 

J^^^^^^                vnbninxilliiry,  43 

Hjnloid  rncmbnuif,  644                    ^^^H 

^^^^^^L                                    lymphfltic, 

Hydatids  of  Morgagni.  671             ^^H 

^^^^^^^f              Buperficial  loguinal,  496 

Hymen,  462                                        ^^H 

^^^^^               trHclieal,  171 

Hypogloeaal  nerve,  699                   ^^^^| 

^^^^H                Qlnndala  socin  parotidis,  88 

^^^H 

^^^H                Olandulie  cnncntonAbe,  3tt 

^^^H 

^^^H                        Piicchioni,  9 

Ileo-caecal  ralve,  405                         ^^^^H 

^^^H                 Qliina  clitnridiii,  460 

Ileum,  374                                           ^^H 

^^^^H                 Glisaou's  enpsiile,  3S9,  477 

Incus,  052                                                   S 

^^^1               Olosso-epiglottic  fold^.  193 

Iniiindibulnin  of  right  ventrie1«v  I^   B 

^^^H                        phai7n^<>al  nerre,  d08 

InterarticttlAr  fibro-cartilage  of  knee,  jifl 

^^^H                Glottidiii  riina,  194 

Internal  ear,  654                                       a 

^^^^H                Omaflan  vemclcs,  476 

Inteatioe,  large,  375                                  ■ 

^^^^H               Oabernaculum  lestia.  S7I 

external  ohAracten  of,M 

^^^H                Gyrus  foniientua,  593 

small,  374                                ■ 

glands  of,  492               1 

lympbarios  of.  'ill^^H 

^^^H                Hnniatring  mosckt,  545 

VfTXCt  of,  493      ^^^1 

^^^^1                ITHniuius  of  corblea,  667 

structure  of,  40<l^^^| 

^^^H                Ilourt^uttJichuif  iitof  large  arteries  to,  16fi 

Iri^  638                                               ^^H 

^^^^^                       diMertion  of,  1;~).5 

artrries  of,  639                            ^^H 

^^^^^H                fibtove  skeUton  of.  16t 

miisculnr  (ibros  of,  639              ^^^| 

^^^^^^H                fomi  nnd  pMitioa  of,  134,  137 

nerres  of,  639                               ^^^| 

^^^^^^H                nerres 

Ischio- rectal  fossa,  428                      ^^^* 

^^^^^^H               pecaliariticB  of  fstul,  ]fi7 

Iter  a  tertio  ad   quartam   Tentricalmn 

^^^^^^^^r                pusition  and  form  u£,  134 

609,  612 

^^^^P                       thicknefw  of  its  euvittoa,  166 

J 

^^^1                 Heart  vnlvea,  poaitioD  of,  133 

^1 

^^^^1                 Haliootronm,  0.57 

Jacob's  membrane,  643                      j^^^H 

^^^H                 Hmlp,  lo<Jt>id  tul>«8  of,  in  kiiUiejr,  486 

Jejunum,  374                                      ^^^^ 

^^^H                  Hi-rain,  ron^cnital.  370 

Joints,  ankle,  672                             ^^^B 

^^^H^                        direct  inguinn),  3G9 

between  atlas  and  nxia,  269           H 

^^^^^^_                  eDCjated,  371 

of  carpus,  348                             ^^H 

^^^^^^h 

coato-steraal,  25*2                       ^^H 

^^^^^^H               f(>monU,  anatomj  of  parts  concerned, 

orico-arytenoid,  192                   ^^^H 

^^^H 

thyroid,  201                       ^^H 

'^^^^^H                            coToringa  of, 

elbow,  343                                  ^^M 

I^^^^^^B                                       of  Ktriuuru        609 

of  the  Angers,  331                     ^^H 

^^^^^^H                               diviaiua  of  atricturc  in,  M^ 

of  the  foot,  674                         ^^H 

^^^^^^H 

^^H 

^^^^^^H                 inguinnl,  direct,  369 

int'-rcarpal,  340                         ^^^| 

^^^^^^H                oblique  iiiguioal,  3G8 

^^H 

^^^^^^H                  positioti  of  ^pennntic  conl  in,  371 

carpo-netocnrpal,  350                ^^^B 

^^^^^^^f                 aeat  uf  stricture  ia,  371 

lower  jaw.  '252                             ^^^| 

^^^^f^^         Hprophili  torcniar,  11 

occipito-atlantoid,  249                ^^H 

,^^^B                 He«Mc>l bach's  trianglo,  369 

radiu-cnrpnl  of  wrii<t,  3 IS                ^M 

^^^H                Hey's  li^mcnt,  503 

ndio-ulnar,  inferior,  346                 H 

^^^H                 Hipi<ooa{Dpiu  major,  604,  6u7 

superior.  ',iVi                H 

^^^H                                       minor,  603,  007 

ribs  of  ihv,  2ol             ■ 

^^^H                  Hoiutan,  ralres  of,  406 

scHpulo-cIavicular,  340                      H 

^^^H                 Haguier,  canal  of.  650 

shoulder,  341                                ^^M 

^^^H                Humour.  a<}ui>OQ)«,  644 

Bterno-clavicular,  328               |^^H 

^^^K^^                        vitreoua, 

tarsal,  6H                                ^^H 
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JOI 

Joints,  t&no-metatanal,  676 
of  the  thumb,  349 
tibio-fibalar,  superior,  672 
inferior,  572 
of  the  toes,  577 
wrist,  synovial  membrane  of,  351 


Kidneys,  relations  of,  394 
situation  of,  378 
structure  of,  483 


Labia  majora,  459 

minora,  459,  460 
Labyrinth  of  internal  ear,  654 
Lachrymal  gland,  209 

sac,  231 
Lncunae  of  urethra,  464 
Lamina  cinerea,  694 
cribrosa,  633 
fusca,  633 

spiralis  of  cochlea,  657 
Lancisi,  nerves  of,  601 
Laryngotomy,  40 
Larynx,  cartilages  of,  189 
dissection  of,  189 
mucous  membrane  of,  103 
muscles  of,  197 
nerves  of,  200 
opening  of  inferior,  194 
superior,  194 
sacculus  of,  196,  196 
ventricle  of,  195,  196 
vessels  of,  199 
Lawrence,  on  femoral  hernia,  607 
Lens,  crystsUiue,  646 
LiOAKBMTS,  alaria,  670 
of  ankle  anterior,  673 
posterior,  573 
anQular  anterior  of  ankle,  627 
external  do.,  627 
internal  do.,  627 
of  carpus  anterior,  301 
of  radius,  346 
posterior  of  wrist,  326 
anterior  of  carpus,  348 
elbow,  346 
wrist,  346 
astragalo-calcaneal,  674 
scaphoid,  674 
atlanto-axoid  anterior,  250 
posterior,  260 
broad  tarsal,  80 


Lia 

LioAVKKTs  (continved) 
broad  of  uterus,  463 
calcaneo-cuboid  inferior,  676 
superior,  576 
scaphoid,  675 
of  carpus  lateral  external,  348 
internal,  348 
interosseous,  348 
conoid,  340 
comco-acromial,  341 
clavicular,  340 
humeral  or  accessory,  342 
coronary  of  knee,  671 
costo-clavicular  or  rhomboid,  339 
sternal,  262 
transverse  anterior,  251 
middle,  261 
posterior,  251 
Tertebml  or  stellate,  251 
cotyloid,  668 
crico-thyroid,  191 
crucial,  570 
denticulate,  620 
external,  575 

lateral  of  elbow,  344 
of  jaw,  252 
of  wrist,  346 
tarsal,  80 
glenoid  of  shoulder,  343 
glosso-epiglottic  202 
great  sacro>ischiatic,  566 
Qimbemat's,  359,  504 
He/s,  503 
of  hip  joint,  666 
hyo-epiglottic,  193 
ibo-femoral,  566 
lumbar,  566 
interarticular  of  rib,  251 
intercarpal,  349 
inter^laricular,  338 
internal  lateral  of  elbow,  344 
annular  of  ankle,  555 
lateral  of  jaw,  262 
of  wrist,  346 
interoflseous  of  fore-arm,  345 
of  Irg.  572 
of  metacarpus,  350 
of  tarsus,  676 
interspinous,  246 
of  jaw,  internal  lateral,  107 
of  knee  joint,  668 
lateral  of  anMe,  external,  572 
internal,  672 
external  of  knee,  569 


^^^^f        682                                                              ^^^^^^^^^^^^^1 

^^^^H 

I.YM                     ^^^B 

^^^^^K             LioAMRMTS  (continued) 

LiuAttENTO  {eoHtiimed}                                   J 

^^^^^^^^m             lateral  inteniMl  of  knep,  &d9 

traiuTdrae  of  atlas.  250           ^^^^H 

^^^^^^^^V            latum  pulmonis, 

fingers.  298             ^^^H 

^^^^^^^^^K            lesaer  EH^ro-ischiatic,  d66 

knee.  571                  ^^^H 

^^^^^^H 

metacarpal.  338             ^^H 

^^^^^^^^H           mucoeum  of  knee,  570 

nwtatarsal,  «77               ^H 

^^^^^F 

trapezoid,  340                                        ^^| 

^^^^^^^K_           occipito-atlauloid  anterior,  249 

trinngular  of  urethra.  417,"t22,  «U^H 

^^^^^^^^h 

of  tjmpitnic  bones,  0A3                     ^^| 

^^^^^^^1 

Winsiowii  poeticam,  660                  ^^H 

^^^^^^^^H            obHqae  of  radius,  34d 

LlOAVKNTrM                                                   ^^^^^^ 

^^^^^^^^H            odontoid  or  cliook, 

arcnilam  externum.  396           ^^^^^| 

^^^^^^^^H                             of  rAdiu«,  346 

intoroum,  396           ^^^^| 

^^^^^^1            of  the  ovary, 

^^^^H 

^^^^^^H           pa'miur  of  tiDg'-rv,  304,  362 

saNpensorium,  260                        ^^^^^| 

^^^^^^^H            palpebral,  SU 

Ligiittire  of  external  iliac  artery.  406     ^^| 

^^^^^^^H 

LlNEA                                                                                     ^^H 

^^^^^^^^H                 the  pelvis,  644 

alln.  357.  363                                ^^^M 

^^^^^^^^H           plaatffi  breve. 

frcmi-lunariH.  363                           ^^^^H 

^^^^^^^^^H                           longum. 

epleodeus.  620                               ^^^^^| 

^^^^^^^H            poRticum  Win»Iowi{.  546,  509 

traiureroa,  362                                     ^^H 

^^^^^^^^B           posterior      curpuit, 

Liaton.  ligature  of  extemal  iliac.  497      ^^| 

^^^^^^H 

LithotoiDj,  415                                               ^^1 

^^^^^^^H 

parts  divided  in,  424                    ^^^^| 

^^^^^^^V           Poapart'B, 

Lim                                               ^^^^H 

^^^^^^^H            pterygo-muziilArj.  Bil,  180 

dewriptioD  of.  475                       ^^^^H 

^^^^^^^^H            pubic 

fissures  of,                                         ^^^^^| 

^^^^^^^H                     poiterior, 

functions  t>f.  480                           ^^^^H 

^^^^^^^^H           roood  of  u:eruH,  464 

ligamenis  of,  377.  +77                  ^^^^H 

^^^^^^^^^H            eacro-iliae,  aulorior,  665 

lobes  of,  476                                              ^ 

^^^^^^^^H                                interociiieoiiR, 

lobules  of.  478                                 ^^^B 

^^^^^^^^H 

IjTDphaiicB  of,  480                       ^^H^| 

^^^^^^^^H                                poatorior, 

screes  of,                                        ^^^^H 

^^^^^^^^H                    tficLiiitic,  great. 

poditiun.                                          ^^^^^^ 

^^^^^H                                              066 

Lobes  of  brain,  ccntml,  591               ^^^^H 

^^^^^^^^H            apinal                 comiDOD,  240 

^^^H 

^^^^^^^^H                         puHterior  common, 

parietal.  5dJ              ^^^^H 

^^^^^^^H 

occipital.  601            ^^^^^| 

^^^^^^H 

teraporo-sphenoidal.  69i^^| 

^^^^^^^^1            Btemo'claricular  anterior,  336 

Lobulns  Spigelii,  476                                    *^^| 

^^^^^^^H                                       poat«!ftor, 

Locnit  nigrr,  629                                          ^^| 

^^^^^^H            »tjrlo-hjoid,  1Q8 

perforatua  onticus.  594                        ^^| 

^^^^^^^H            Btylomaxillivrj,  23, 

posticus.  694                       ^^1 

^^^^^^^K           BttbflavB,  246 

Lower,  tubercle  of.  158                                   ^| 

^^^^^^^^H           tab-pabie, 

Lojig.  con«tituenl«  of  root,  163           ^^^^^^ 

^^^^^^^H           BuprK-8piDoa«, 

Lungs.  lobuK-H  of.  174                         ^^^^^| 

^^^^^^^^H            •OBpensorium  penii, 

lymphatics  of,  176                          ^^^^^H 

^^^^^^H 

^^^^^H 

^^^^^^^v 

poctitiijn  of.  124                                ^^^^^| 

^^^^^^^V           thyro-epiglotiic. 

position  and  form  of,  140               ^^^^B 

^^^^^^^^B 

fetructuru  of.  160,  172                                  1 

^^^^^^H                                           190 

Lympbstie  glamU.  bronchial.  152                    1 

^^^^^^^H            Ubio-fibalar  Amerior,  571 

mtereosial,  151                                           1 

^^^^^^^^H                                  posterior, 

Lymphatic*  in  luiubur  region,  401      ^^^^J 
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Lymphatics  of  small  intestine,  498 

of  testis,  671 
Ljrra,  6C6 


Macula  lutea,  640 

Halleos,  662 

Malpigbi,  c&psulee  of,  484 

pyiamids  of,  484 
Malpighian,    corpiueles     of    spleen, 

482 
Mammary  gland,  663 

arterie;<  of,  664 

lymphatics  of,  664 

Btractnie  of,  663 
Mammilla,  664 
Masticition,  mnscUs  of,  94 
Meatus  auditorius  extemus,  649 

nrinarius,  female,  460 
MKDiAsmruii 

anterior,  122 

middle,  122 

posterior,  122,  141 

teetis.  668 
Medulla  oblongata,  683 

minute  structure  of,  626 
Membrana  pupillaris,  640 

tectoria,  661 

tympani,  651 

arteries  of,  662 
Membrane,  basilar,  660 

coeco-coracoid,  268 

hyaloid,  644 

of  Reissner,  660 
Membraneous  labyrinth,  667 

semicircular  canals,  668 
Mesentery,  382 
Mesorchium,  672 
Modiolus  of  cochlea,  657 
Monro,  foramen  of,  606 
Morgagni,  hydatids  of,  671 

sinus  of,  180 

Miiller,  fibres  of,  642 

MU8CU» 

abdominal,  functions  of,  363 

Derres  of,  364 
abductor  indicia,  337 

minimi  digiti  manus,  307 

pedis,  668 
pollids  manus,  306 
pedis,  586 
accelerator  urinn,  420 
acceesorius  ad  sacro-Iumbalem,  236 
flexor,  660 
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McBCLXS  (continued) 

adductor  brevis  femoris,  613 
longus,  612 

magnus,  614 
pollids  manus,  307 
pedis,  662 
anconeus,  330 
aryteno-epiglottideus,  198 
aiytenoideuB,  198 
attoUens  aurem,  2 
attrabens  aurem,  2 
asygos  UTula,  184,  186 
biceps  of  arm,  276 
brachialis  anticus,  278 
buccinator,  83 
cerricalis  ascendens,  236 
ciliaris,  77 
dliaiy,  636,  638 
coccygeus,  439 
oochleaxis,  661 
oompiexus,  238 
compressor  naris,  82 

sacculi  laryngis,  196 
urethrc,  426 

in  the  female,  461 
eoraco- brachialis,  277 
corrugHtor  supercilii,  77 
cremaster,  361 

erieo-arytenoideus  lateralis,  198 
posticus,  197 
crico-thyroideus,  197 
cmreus.  516 
deltoid,  818 
depressor  ala  nasi,  82 
anguli  oris,  76 
labii  inferioris,  75 
diKastricufl,  -11 
dilatator  iridis,  639 

naris  anterior,  82 
posterior,  82 
ejaculntor  urinae  42 ) 
erector  clitoridis,  469 
penis,  420 
spinn,  236 
external  sphincter  ani,  416 
extensor  breris  digitorum,  630 

carpi  radialis  brevior,  328 
longior,  328 
carpi  ulnaris,  330 
communis  digitorum,  329 
indicis,  332 
lon^  digitorum,  628 
minimi  digiti,  330 
met.  pollicis,  831 


^^^^^^68^^^^^^^^^^^^^       INDEX.         ^^^^^^^^^^^^^^ 

^^^_ 

MUS                             H 

^^^^H           MiiscLKs  (conlinufd) 

MuscLBS  {continued)                                ^^ 

^^^^^H^                  extensor  primi  inl-orDodiipoIliciSfSSl 

longissimua  dorsi,  236                    ^M 

^^^^^^B                                  secundi  iiiti:roodii  pollicia, 

lougus  colli,  245                                ^H 

^^^H                                       332 

lumtiricalea.  munua.  306               ^| 

^^^^H                               pn^prini  polUcis,  629 

pedis,  660                    H 

^^^^^^^^          flnxor  accp8><0iTtu.<i,  660 

nmsseter,  96                                      ^| 

^^^^^^^^L                   brevui  digitorum,  569 

of  mnsticiition,  94 

^^^^^^^^H                             minimi  digitimRQOs.SOS 

middle  constrictor  of  pharyai.  174 

^^^^^^^^r                                                    pedis, 

muctjHfB,  491 

^^^^^^^H                              polHcis  mnnuB,  307 

TiuiItifliltiB  spine,  239 

^^^^^^H 

muscularis  mucosa*.  401 

^^^^^HH                     cnrpi  rodialis, 

mylo-hyoideus,  46 

^^^^^^^                                 olnaris, 

obliquuB  extenius  abdominis,  357 

^^^^^M                ttxQT  cmrss,  A46 

inferior,  216 

^^^^^K^^                    loagus  digitoraiD,  564 

capitis,  241 

^^^^^^^^L                                poll  id  a. 

intemus  abdominis,  369 

^^^^^^H 

superior,  211 

^^^^^^^^                    profaniiuft  digitorum,  206 

capitis,  241 

^^^^^H                   gaatrocnoTnius,  619 

obturator  extcmns,  638 

^^^^H                 gemellus  inferior.  637 

internua,  537 

^^^^^H                                 superior, 

occipito-frontalis,  2 

^^^^H                 genio-hvogloiuvtiB,  -18 

oppotiens  digili  minoria,  308 

^^^^^^B                        hyoidcui>,  47 

pollieis,  307                      ^ 

^^^^^H                 gluteus  RiHxiniU!<,  634 

orbicularis  oris,  74                             ^ 

^^^^^^H                                 meiiiua,  636 

pitlpobpamm,  78 

^^IH 

^^^^^^1                                miniiims,  636 

omo-hjoid,  29,  315 

^^^^^H 

pakto-glosBUS,  184,  185 

^^^^H                       ll)-0gIo6f)U8,  47 

pharrngeus,  185 

^^^^H 

palmairis  brcris,  297 

^^^^H                inferior  constrictor  of  pharynx,  17& 

pectineus,  613 

^^^^^1                 itifra-spinntus,  321 

pectoralis  major,  266 

^^^^^^1                intercosTAl,  1 48 

minor,  263                          ■ 

^^^^^H                interosseous  of  foot,  663 

penneus  brevi.«,  632                         H 

^^^^H 

longus,  631,  664               fl 

^^^^H                intarspinftles,  210 

tertius,  628                        H 

^^^^^H                   inteclransrcrsaloj,  240 

plantaris,  650                                      ^* 

^^^^^1                   ischio-cavfrnouff.  421 

pldtjsma  myoides,  17 

^^^^^                 IntissimuMilorsi.  270,  312 

palmnris  longus,  288 

^^^^^B                  laxator  tjnipani,  063 

popliteus.  663 

^^^^^K^^          1«>vator  uDgali  oris,  63 

pnevertebral,  244 

^^^^^^^^L                                scapultp. 

pronator  quarlrutiui,  296 

^^^^^H                            439 

radii  teres.  288 

^^^^^^^H 

pso&s  msgnus,  398 

^^^^^^^^H                    labii 

ptUTUB,  390 

^^^^^^^^H                             BuperiortB  slKque 

ptoTjgoidcus  extemos,  98 

^^^^^H 

intemus,  99 

^^^^^^^^H 

pyTamidnlis,  363 

^^^^^^^^H 

nasi,  2,  82 

^^^^^^p 

pyriformis,  837 

^^^^^^^^                      palpebne,  79,  210 

quadrat  us  ferooris,  637 

^^^^H                              prostatic. 

lumbomra,  400 

^^^^H                leratores  oostaruin,  240 

quadriceps  femoria,  616 

^^^^^^■^                 linguules.  inferior,  206 

recti  of  the  eye.  211 

^^^^^^^^                           superior, 

rectus  abdominis,  362 

nroBZ. 
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HuacLBS  (ooiUinued) 

rectos  capitis  aoticos  major,  246 
minor,  245 
lateralis,  242 
posticus  major,  240 
minor,  240 
extemns  oculi,  211 
femoris,  615 
intemns  oculi,  211 
inferior  ocoli,  211 
superior  ocoli,  211 
retnbens  aurera,  3 
risorins,  17,  74 
rotatores  spinas,  239 
rhomboidens  major,  314 
minor,  814 
sacro-lumbalis,  236 
Sartorius,  610 
scalenus  anticus,  58 
medius,  58 
posticus,  68 
semi-membranosus,  546 
semi-spinalis  colli,  239 
dorsi,  239 
semi-tendinosuB,  646 
serratus  magnus,  270,  316 

posticus  inferior,  234 
superior,  234 
soleus,  650 

sphincter  ani  internus,  494 
iridis,  639 
yaginse,  462 
yesioe,  446 
spinalis  dorsi,  238 
spleniuB  capitis,  236 

colli,  235 
stapedius,  654 
•temo-deido-mastoideus,  24 
byoid,  29 
thyroid,  29 
Btylo-glossus.  49,  107 
hyoidens,  43 
pharyngeus,  108 
Bubanconeus,  324 
Bubelavius,  258 
Bubcruneus,  516 
sublimis  digitorum,  289 
subscapularis,  270,  322 
superior  constrictor  of  pharynx,  180 
supinator  radii  brevis,  332 
longns,  290 
snpra-spinatns,  322 
temporal,  97 
tensor  fasciee  femoris,  614 


NEB 

Mirsci-BS  {omtiMied) 
tensor  palati,  186 
tarsi,  217 
tympani,  663 
teres  major,  270,  322 

minor,  321 
thyro-arytenoideus,  199 

hyoid,  31 
tibialis  anticus,  627 

posticus,  664,  664 
trachelo-mastoid,  237 
transversalis  abdominis,  361 
ooUi,  287 
^edis,  663 
traosverso-spinalis,  238 
transTersus  perinei,  421 

deep,  422 
trapezius,  811 
triuigularis  stemi,  120 
triceps  extensor  cubiti,  284,  323 

femoris,  516 
of  nretera,  449 
vastus  extemus,  616 
internus,  616 
ejgomaticus  major,  76 
minor,  76 
Mttsculi  papillares,  158 
pectinati,  166,  161 


Nabothi  oynla,  471 

Nasal  fossae,  posterior  openings,  182 

Neck,  central  line  of,  39 

dissection  of,  17 
Nkktbs 

abducens  oculi,  16 
accessory  obturator,  410 
anterior  crural,  410,  623 

cutaneous  of  abdomen,  366 
tibi)il,  532 
auditory,  15 
auriculo-parotidean,  20 

temporal,  6,  96,  106 
auricular  branch  of  pneumogastric, 
112,  226 

posterior,  56 
axillary,  plexus  of,  267 
back,  cutaneous  of,  310 
buccal  branch  of  facial,  02 

of  inferior  maxillary,  104 
calcaneo-plantar,  567 
cardiac  branch  of  pneomogastric,  118, 
146 

inferior,  117 


^^H                         886                                        ivDEx.                           ^^^^H 

^^1                                                                        KER 

VtM             ^H 

^^B                                            cardiac  IT) iildb,  1 16 

Nebtzs  {contintutf)                   ^^M 

gluteal,  external,  640        ^H 

^^H                                                              Buperior,  116 

^^H                                            carotid  of  gloeM-pbiUTngeal,  109 

^^H                                            cerrical,  ncromiaf  branch  of,  21 

inferior,  540           ^H 

Buperior,  446,  536       *, 

glowo-pharyngeal.  15,  10ft,a| 

^^H                                              daricnljir,   branch  of,  21 

great  iachiatic,  538               M^ 

^H                                                                  firsf. 

occipital.  5,  3 lO         ^H 

^^M                                                                 decond,  228 

gnstatory.  50,  106                ^H 

^^^B                                                                      itemal,  bmni-h  of,  21 

bypogtofeal,  15,  49.   114     ^B 

^^H                                                                      snp^rfioial,  21 

ilio-hypogastric.  356.  409^H 

^^H                                               cerrico- facial,  91 

inguinal,  366.  400,  M^B 

^^K                                            rhorda  tympHni.  107,  227.  6A4 

iQcimr,  106                          ^^M 

^^M                                              ciliary,  640 

inferior  dental,  106                     ' 

^H                                                           long.  213 

laryngeal  or  reenrm^ 

^^H                                                 circumflex,  369,  320 

maxillary.  103 

^^H                                                    cu'TVgcnl,  244,  444 

infra-maxillnn*  of  fHcinl,  92 

^^H                                              comniunionng  Pprutiei,  S42 

orbitAl  of  gvcial,  93 

^^H                                                 C4:immiini(''Ans  noDi,  3>'i,  S7 

ofaaperioraMariUi 

^^M                                             cranial,  exit  of,  12 

trochlear,  93.  214 

^H                                                         at  base  of  sknll,  224 

int«rooit&l,  150 

^^R                                            crural  brnach  of  genito-orural, 

entaneooa  branoiw 

^V                                                410, 500 

256                    js 

^^1                                            cnfaneoiiB  of  neck,  20 

hnmeial,  262      ^^M 

^■'                                                                 thigh,  499 

lateral  ci]tAneo«^^| 

^^B<                                                                            external,  i 

internal  cntaopnus  of  Arm.^^B 

^^H                                                                            tDtcnial,  499 

iatcroiseoiM  Anterior,  296,  sll 

^H^                                                                                middle,  49 

posterior,  286,  82| 

^Hi                                             dental,  anterior,  219 

iachintic,  548                                   • 

^^H                                                              -postorior,  210 

p-cAt.  538,  542 

lesser,  445,  644             J 

H^P                                              de8<<enrlen8  noiii,  3<S 

B    '                                               dorsal  branch  of  ulnar,  S26 

Jacobeon'H  or  Tympanic,  224^H 

H                                                       eighth  pair,  15 

lnchr>niiit  209                          ^^M 

1                                                                 origia  of,  598 

laryngeal,  external,  55,   ]  12^^ 

■        1                                           external  cntaneous  of  leg,  532 

inferior.  113                    | 

H                                                                                of  mnsculo-iFpiml. 

inftrior  or  recnn^^J 

■                                                                                    272 

internal,  112         ^^H 

B                                                                                    of  p«ronm1,  520 

recurrent,  113       ^^M 

B                                                                                    of  thigh,  411) 

imperior,  54.  112    tOM 

B                                                             laryngeal.  200 

lateral  cutaneona  of  abdonaen^  a 

^^h                                                           ref  piratory,  72 

lesier  cntancouof  arm.  27S^3 

^^M                                                                            of  Bell,  271 

ischiatic,  445.  5:i9     ^H 

mf%                                             fecial.  Ifi.  90 

rauMulo-spiral,  272     ^^^ 

Bh  1                                                        cerrical  branch  of,  21 

lingual,  50 

HI    1                                                        in  temporal  bone,  226 
T                                                  fifth  pair,  13 

ofgl'iMO-phaiTiigiftftl^  jl 
long  or  inferior  pudendal,  640     1 

,                                                               origin  ot  579 

long  uphenuuN,  823                       J 

1                                               firat  pnir,  13 

lumliar,  pleum  of,  408           ^^H 

1                                                               Inmbar.  408 

Kympiithctic,  407        ^^H 

fcnrth  cniniiil,  209 

lumbo-fAcral,  444                    ^^M 

prtir,  orijrin  of,  897 

tympanic.  224.  225   ^H 

^^^                                                         {pnthetious).  13 

malar  branch  of  unperior  lo^^H 

^H                                           frontfil,  208 

217                                   ^^B 

^^H                                             genital  brunch  of  gfnito-CTurnl,  410 

malnr  of  facial,  92                  ^H 

^^m                                            genilu-orunil,  156,  409.  500 

median.  282,  294                   ^H 

IKDEZ. 
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NKBYsa  (eontimied) 

median  in  the  palm,  302 
mental,  94,  106 
masseteric,  104 
motor  oculi,  597 
motoree  omli,  13 
mnseulo-cntaneons,  283 

spiral,  284 
mylo-hyoid,  J  06 

hyoidean,  45 
obturator,  410,  624 
cciipital,  small,  21 
olfactory,  13,  233,  696 
optic,  13,  214 

origin  of,  696 
orbital  branch  of  superior  max  illary, 

217 
nasal,  213 
naso-Iobular,  82,  93 
nervi  moUes,  87 
nervus  accessorins,  26 
ninth  pair,  16 

origin  of,  699 
palatine  anterior,  221 
external,  221 
nasal  branches  of,  221 
smaller,  221 
naso,  221 
palmar  branch  of  median,  297 
of  ulna,  297 
cutaneous  of  median,  296 
peroneal,  639,  642, 

superficial,  419 
pes  anserinns,  01 
petrosal,  external,  227 
great,  221,  226 
lesser,  222 
pharyngeal,  221 

of  pneumo-gastrie,  112 
phrenic,  67.  59 

in  chest,  132 
plantar,  external,  662 
internal,  662 
pnenmo-gastric,  16,  226 

in  the  cheat,  145 
course  of,  110 
popliteal,  internal,  643 
portio  dura,  90 
posterior  auricalar,  6,  91 

branches  of  spinal,  242 
tibial,  656 
thoracic,  72,  271 
pudendal,    inferior    or   long,    417, 
419 


NEB 

NiBTxs  (eontinued) 
pndic,  427,  446 

pulmonary  branches  of  pnenmo-gas- 
tric, 146 
radial,  285,  292,  326 
leenrrent  or  inferior  laryngeal,  145 
riiomboid,  315 
■acral,  443 

fourth,  417 
saphenous,  long,  623,  625 

short.  549 
second  pair,  1 3 

origin  of,  696 
serenth  pair,  16 

origin  of,  698 
short  saphenous,  543,  649 
shonlder,  cataneons  of,  317 
sixth  cranial,  216 
pur,  15 
origin  of,  698 
small  occipital,  5 
in  sphenoidal  fissure,  16 
spinal,  623 

accessory,  16,  113,  314 
origin  of,  623 
posterior  branches  of,  242 
splanchnic,  great,  147 
lesser,  147 
smallest,  147 
suboccipital,  228 
subscapular,  269 
superior  gluteal,  446 

maxillary,  218 
supra-clavicular,  255 

maxillary  branch  of  facial,  92 
orbital,  4,  93,  209 
scapular,  72,  316,  323 
trochlear,  4,  93,  208 
qrmpathetic,  cerviral,  114 

in  the  chest,  147 
in  the  pelvis,  446 
temporal  branch  of  superior  max- 
illary, 6,  217 
deep,  104 

anterior,  104 
posterior,  104 
tranporo-facial,  6,  91 

malar,  94 
third  cranial,  216 
nerve,  13 

pair,  origin  of,  597 
thoracic  anterior,  260 
tonsillar  of  glosso- pharyngeal,  109 
trifitcial,  13 


LrigemiiMl,  origia  of.  £97 
troehlenr.  597 
ulnar,  285,  294 

deep  palmar  bnoch  of,  309 
jtonal,  cntaaeoos  of,  294 
in  tba  palm,  9aj 
Te«ihtalar.  <JA9 
vidian,  22],  222 
Nerri  molloa,  87.  He 

Nerrus  acoMaorinfl,  599 
Aon 

*rt*rie«  of,  232 

CArtiliMr«  of.  228 

dissection  of.  228 

infiindibalom  of,  230 

interior  of,  229 

meAtni  of,  230 

muooiu  membrane  of,  231 

OMTM  of,  233 

•eptnm  of,  229 

veins  of,  233 
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tE^iphagiu,  143 

Olfactorj  nerre.  origin  of,  £96 

•ulcus,  $9d 
Olivary  ljo«ii«t,  685 

Qa<?lt>ua,  586 
Omentum 

gMtro-hepatic.  380,  383 
aplMic,  378,  asi 
at,  380 

wt,  383 

Optic  n«nro,  090 
Okarr 

contents  of.  208 
diwwctioD  nf,  206 
faticin  of,  207 
perio«t<jum  of,  207 
Organ  of  Corti,  66] 
of  Qiraldea,  671 
^hearing,  disecclion  of,  648 
0§  cordis,  Jfl6 
hjoiilfts,  189 
"fliiculare,  643 
iit«ri,  468 
OMicula  auditus,  652 
Otoconia  or  otoliths,  65$ 
Ovaries,  sitUHtiotiof,  474 
OriducU,  473 

Padni,  corpuadei  of,  303,  469 


rar 
Pauti 

»reint  of,  2^4 

lurd.  187 

«ft,  183 

BudM  of,  JSi  ^ 

ntnation  of.  378 
rtnnicidn,  cMDoaiia.  la 
P»P>iJ»  WiTTmaliTri 
Parotid  gland,  88 

stmrtun»  with! a,  89 

Peine  ftaci.  in /emaJ«>.4a5 

-^  senary  po«St«  of 
p^^,  «da  view  of.  429 

«nt«nUofmal«,4i2 
diaaectionof.  411 
ftUKtionsof,  411 
J^leandfemole,  411 
p^«de  viair  of  female.  4ea 
glans,  455 
ijmphatics  of,  4, 19 
Btrueture  of,  456 
reptic  eel  la,  490 
glands,  490 
Pencar-iium,  134 
p,  .  T"^'>J'i' fold  of,  lay 

anal  division,  414 
central  t,.n.lon  of,  41a 
»n  uie  femalei  459 
male,  414 

urethral  division.  41* 
■feriloneun].  course  of  879 
peat«r  cavity  of.  S8l 
leaser  cavil  y  of.  881 
i^e"  accesBorius,  003 
"pi'W'inus,  74 
liippo^-ampi,  604 
^«it.  canaj  of.  646 

rUAHYltX, 

aponoarosjsof.  178,  180 
disaection  of  177      "" 

fiwciaof,  178 

njuaeloa  of,  1 78 

openings  into,  182 
^.f«mntt.r  of  brain,  579 
pineal  bo.1^,  610 
Piona  of  tho  ear,  648 
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PIN 

Pinnii  of  the  esir,  arteries  of,  649 

cartilage  of,  618 

ligaments  of,  648 

muscles  of,  648 

nen'es  of,  649 
Pituitary  body  or  gland,  694 
Platysma,  17 
Pleura,  139 
Plkxus  of  Nbbves 

Auerbach's,  493 

corneal,  67 

inferior  htemorrhoidal,  446 

Meissner's,  493 

mesenteric,  or  Auerbach's,  493 

oesophageal,  146 

patellar,  625 

prostatic,  445 

renal.  487 

sacral,  444 

superior  mesenteric,  403 
uterine,  446,  468 
vaginal,  445,  466,  468 
Plkxdsbs 

axillary,  267 

brachial,  70,  267 

anterior.  111 

cardiac,  153 

carotid,  115 

cavernous,  116 

coronary,  163 

hypogastric,  408 

iofeiorbital,  92 

luml>ar,  408 

posterior,  111 

pharyngeal,  109 

pterygoid  of  veins,  87 

pulmonary  anterior,  146 
posterior,  146 

solar,  385,  407 

of  veins,  pterygoid,  103 
Plica  semilunaris,  78 
Pomum  Adami,  190 
Pons  hepatis,  477 

varolii,  587 

minute  structure  of,  626 
Popliteal  eipaco,  boundaries  of,  641 
Portio  dura,  698 

mollis,  698 
Pons  opticus,  640 
Poupart's  ligament,  504 
Preputium  clitoridis,  460 
Process,  vermiform  inferior,  613 
superior,  613 
Processes,  ciliary,  636 


SAC 

Processus  a  ccrebello  ad  cerelirnm,  61! 

cltivatns,  686 
Prsecuneus,  593 
Prostate,  45<) 

calculi  of,  451 

ducts  of,  451 

gland,  position  of.  438 
relations  of.  438 
Promontory  of  tj'mpanum.  6ol 
Pubic  symphysis,  665 
Puncta  lachrymalia,  80 
Paiictum  lachrymiile,  78 
Pylorus,  glands  of,  490 

sphincter  of,  489 
Pyramids,  anterior  of  medulla.  584 

posterior,  62? 

of  medulla,  68G 

of  tympanum,  661 


Ranola,  44 

Receptaculum  chyli,  142.  39  ) 

Itoctum,  376 

Rectum,  arteries  of,  434 

coarse  of,  412 

digital,  examination  o^,  434 

folds  of  mucous  membrane  in.  49>> 

relations  o^  432 

structure  of,  494 
Ileil,  fillet  of.  627 

island  of,  .591 
Recto-vaginal  pouch,  466 

vesical  pouch,  412 
Region,  infra-clavicular,  258 

prsecordial,  126,  137 

pterj'go-maxillary,  94 

submuxillary,  41 

tomporrti,  94 
Renal  capsules,  situation  of,  379 
Respiration,  397 
Rete  mirabila  of  Galen,  582 

testis.  668 
Retina,  640 

arteries  of,  644 

minute  structure  of,  642 
Rima  glottidis,  191 
Ring,  cmral  or  femoral,  605,  507 

external  abdominal,  358 

internal  abdominal,  365 
Rolando,  arciform  fibres  of,  686 
Ruysch,  tunic  of,  637 


Saccule  of  labyrinth,  658 
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^^^^     (590                                                     INDEX.    ^^^^^^^^^^^^^^J 

^^H 

^^H 

^^^^1            Sacro-iliac  Ejmphyftis.  <5Aa                           1 

SriNAi.  COBD  {coHiinttrd)                    ^^^H 

^^^^^             Saphenous,  oponing  of  fascia  InU.  499,  501    ' 

dtira  nintcr  of.  618                        ^^^H 

^^^^B             iSqi1»  tjmpai]),  657 

tilam  turminalo  of,  62i)               |^^^| 

^^^H                    vestLbuli,  657 

fixfturi'ii  of.  621                                ^^^1 

^^^^H             l^nilp,  nrUrifis  of,  3 

functions  of.  626                                        V 

^^^K^^             diBs«>ctioD  of. 

ligAnifiitum  ilcnricubitiiiii  of.  62ii    1 

^^^^^^K            Ijmphalicfl  of,  S 

membranes  of,  618                               H 

^^^^^^H            norrcs 

pia  msM^T  nf,  620                                fl 

^^^^^^B           ktfHU  composiog,  1 

veins  of.  61 U                                   ^^H 

^^^^^^H           lurgical  interrst  of, 

Spine,  movemimM  of  the,  248           ^^^H 

^^^^^^'^ 

.Spleen,  siluution  of,  378                       ^^^H 

^^^^f            Sivirpa's  triangle.  510 

Buspeosorj  ligiiment  of,  378     ^^^| 

^^^H             Sclerotic  coat  of  eye,  632 

struct  ure  of.  48 1                           ^^^H 

^^^^H             Scrotnm,  dissection  uf,  065 

Stapes,  653                                          ^^H 

^^^^B            S«mi-lnnar  CHrtibges  of  knee,  ^70 

Steno's  dact,  89                                       ^^^1 

^^^^H              SepN,  rxternikl  iiitermusculnrof  arru.27>!) 

StoinAeh,  p<  sition  of.  373                   ^^^H 

^^^^H                      internal  intermnscTilAr  of  arm.  27^ 

alrnciure  of,  488                            ^^^H 

^^^H             84>ptuin,  intprmnHonidrof  tbigh,  AOl 

Sub  arachnoid  fluid,  .579                      ^^^B 

^^^^H                      lucidam,  604 

Subdunit  s;  ace,  6                                            H 

^^^H 

Snpra-renal  citpKules,  striietur«>  of.  IS?  H 

^^^H                     pectiniformc,  45(i 

SylTiu.>i,  fi^.iuru  of.  588                                 H 

^^^^K^^      .Sheath,    fur  extt^nsor  tBndons    of    wrist, 

>SympHth«tie,  in  the  poniH,  il6                  ^| 

^^^H 

HjTnphysis,  pubic.  565                                H 

^^^^^^B             of  femoral  vessels,  fiOS 

■ftcro-iliuc,  565                                   ^| 

^^^^^^^       .'^henthit.  of  (he  rectus  alidominis,  362 

,^^^H 

^^^^1              Stgmuid  flexure  of  colon,  376 

^^^^1 

^^^^H 

Teenia  Hippocampi,  600                     ^^^H 

^^^H                    (uiTernoae,  10,  lo 

iicmiHrircutaris.  607                   ^^^| 

^^^^^^^               circular, 

Tarsal  cartilages,  80                             ^^^H 

^^^^^^^h 

Tegmentum,  629                                ^^^| 

^^^^^^^1             inferior  lougitudinaJ,  1(1 

Tendo  AchilHs,  550                             ^^H 

^^^^^^H                          petrosal. 

^^^1 

^^^^^H 

palpebrarum,  76                         ^^^H 

^^^^^^^1            <if  Morgagiii,  180 

Tendon,  central  of  diaphragm.  SM^^^H 

^^^^^^H            occipital, 

Tcttis,  dinsection  of.  667                   ^^^H 

^^^^^^^M             of  prostate. 

descent  of,  672                               ^^^| 

^^^^^^H 

gulx^rnaculuni  of,  672                   ^^^H 

^^^^^^^H             eiiperior  longilndimil,  8 

Tpntorium  cercbolli,                            ^^^^| 

^^^^^^^H                           p«tpi«nl. 

Thnlamuj^  opticus,  608                          ^^^^| 

^^^^^^^P 

Thebesii  valvula,  l.iS.  164                  ^^H 

^^^^^              of  Valsalva,  120.  161.  163 

foraminn,  158                                 ^^^B 

^^^H              Solar  plexus.  407 

Theca  of  flexor  tendons  in  p«i1m.  tVit     1 

^^H              Sole  of  the  foot,  5S7 

Thoracic  duct,  142                                         ■ 

^^^H              Spaera,  ioterplearal,  122 

Thorax,  boundaries  of,  118                        ^| 

^^^H              Spermatic  con],  670 

dissection  of,  Hg                         ^^^| 

^^^H              Spigelii  loluluB,  476 

Tbjroid  body,  36                                      ^^^| 

^^^^^^^      Spinal  oibd 

structure  of,  .17                            ^^^H 

^^^^^^            arachnoid 

curtilage,  190                               ^^^| 

^^^^^^^B 

ToMoiiK,  arteries  of.  206                   ^^^1 

^^^^^H 

dissection  of,  201                        ^^^H 

^^^^^^^1             ccrebro-spinal  fluid  of,  618 

fibrous  aeptum  of,  20C                 ^^^H 

^^^^^^^B            comroiii^aurcs  of. 

fra>num  of,  202                             ^^^^| 

^^^^^^H            roinmnB 

glands  of,  204                                ^^H 

^^^^^^^B 

mucous  membrane  of,  20*2          ^^^H 
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TON 

ToNouK  (coiUhiued) 

muBoular  fibres  of,  20a 

nerves  of,  206 

papillte  of,  202 

taste  buds  of,  202 
Tonsils,  186 
Torcular  Herophili,  11 
Trabeculae  testis.  668 
Trachea,  169 
Tracheotomy,  40 
TransTerso  meso-coloo,  383 
Tkianolbs,  anterior  of  neck,  28 

digastric,  41 

of  Hesselbach,  369 

posterior  of  neck,  25 

of  Scarpa,  510 

sub-occipital,  242 

supra-clavicular,  27 
Trigone  of  bladder,  449 
Triticea  cartilago,  190 
Trochlea  of  superior  oblique  muscle,  211 
Tube,  Eustachian,  178,  181 

Fallopian,  464,  473 
Tuber  ciner^um,  694 
Tubnii  seminiferi,  670 
Tunica  albnginea  of  the  ovary,  474 
testis,  667 

vaginalis,  667 

vasculosH,  667,  668 
Tympanum,  650 

boundaries  of,  650 

bones  of  the,  652 

blood-vessels  of,  654 


Urarhus,  372 

Ureter,  436 

Ureters,  relations  of,  394 

Ubbtrra,  bnlb  of,  458 

female,  460 

side  view  of,  466 

lacuna  of,  454 

lymphatics  of,  455 

in  the  male,  438 

anatomy  of,  453 
Utbrvs,  467 

arteries  of,  466 

cervix  of,  467 

general  position  of,  463 

interior  of,  470 

ligaments  of,  465 

lymphatics  of,  469 

month  of,  468 

mucous  membrane  of,  472 


VEl 

Utbbus  (continued) 

muscalar  fibres  of,  472 

nerves  of,  468 
Utricle  of  labyrinth,  658 
Utricolus  of  prostate,  450 
Uvea,  638 
Uvula,  184 

of  bladder,  448 


Vaginii,  462 

bolb  of,  462 

!>ide  view  of,  466 

structure  of,  469 

sphincter  of,  470 
Valleeula  of  cerebellum,  614 
V/ilsalva,  sinuses  of,  129,  161,  162 
Valvbs 

auriculo-ventricnlor,  left,  162 
right,  159 

Eustachian,  157 

of  Hooston,  495 

ilfo-cffical,  375,  495 

mitral  or  bicuspid,  162 

pulmonary  or  semilunar,  160 

tricuspid,  159 

of  Vieussens,  612 

of  Thebeaius,  158,  164 
Valvuln  conniventes,  491 
Vas  aberrans,  671 

deferens,  437,  671 

spirale,  663 
Vasa  efferentia  testis,  670 

recta,  670 
Vbinb 

angular,  87 

anterior  jugular,  19 

axillary,  267 

basilic  274,  286 

brachial,  279 

brachio-cephalic,  126 
left,  126 
right,  126 

cardiac  anterior,  163 
great,  163 
posterior,  163 

cephalic,  259,  274,  286 

circumflexa  ilii,  deep,  367 

superficial,  356 

comites  of  brachial  artery,  281 

common  iliac,  relations  of,  404 

coronary,  158,  163 

epigastric,  356 

external  jugular,  18 
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VjsiKS  {cottiiHUfd) 

oxtcnml,  padic,  366 

or  »hort  anpheoH,  525 
fAcM,  44.  87 
frontal,  87 
of  Galen,  10,  608 
bcrmorrhoidal,  inftrior,  484 
middle.  4S4 
ftiiptrior,  434 
plexus,  435 
iut«rcoBtiil,  149 

Buperior,  69 
intoraal  jiiguUr.  34 

niaiuninry,  08.  121 

maxilliiry,  102 

or  long  *nphrni»,  526 
lingunl,  52 
liimlHtr.  404 
mrdinn,  274.  286 

ba>ilic,  274 

ceplmlie,  274 
mediaoft  profund*.  274,  286 
myenteric*  inferior,  S92 
B\]pcrior,  391 
occipiliil,  66 
opbtbiilraic,  215 
orariHti,  475 
pampiniform,  671 
phiiryngea!  plexus  of,  178 
poplite^kl,  544,  553 
proslolii.'  ploxDs  of,  432 
pterygoid  i>l«»u8  of,  87,  1 03 
padio,  427 
ntdiiil,  2H5 
nininc,  52 
Tentil,  1U2 
Mlralolla,  285 
saphenn,  iatemal,  499 

long  or  internal,  525 
^.burt  or  exleriial,  526 
fthortor  pritttorior,  545,  518 
Hcaptilnr  posterior,  68 
spermiitip.  403 
»pinal  sTsloin  of,  617 
nuVx'tiiTiMn.  70 
•upra-settpiilur,  68 


Vt.iNS  (conttmifd) 

thyroid  inferior,  08 
superior,  &! 

iilnar  nntcrior.  283 
jMsterior.  28A 

uterine,  468 

mgitiBl  plexus  of,  466 

vena  pi:)rUe,  388 

v.rrtcliral,  67 

Torticoos.  637 
Vklum 

interpontxim,  579,  607 

pusteriur  modalliiry,  61  o 
Veneris  inona,  459 
Veua  cavil,  inturior,  404 

reUlions  of,  404 

superior,  127 
Vena  ozygos  major,  141,  170 

minor,  141 
Venweciion,  Tpins  and  norven,  cnncvniii 

in,  274 
Ventricles,  fifth,  604 

fourtli,  612 

lateral,  602 

l«n,  162 

right,  138 

septum  of,  604 

ihiiNi,  009 
V(*ru  m'lntanuR),  450 
Vcsioleg,  gnindan,  474 
Ve^icula?  tsemiunle*',  437,  4.52 
Voutibulu  in  female  padenda, 

of  intermvl  car,  655 
Villi,  structure  of.  491 
Vocal  cords,  faUe  or  ftoperior,  193 

true  or  inferior,  195 


Willis,  cirelo  of, 582 
Winalow.  forameit  i>f,  381 

posterior  ligauii'nt  of,  Sid 
Wriiiberg,  ner%-e  of,  262 


Zinn,  sono  of,  615 
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The  Practice  of  Surgery  : 

A  Manual.  by  Thomas  Bryant, 
Surgeon  to  Guy's  Hospital.  Third  Edition. 
2  vols.  Crown  8vo,  with  67a  Engravings 
(many  being  coloured),  28s. 

"Muchcompactoess Full  of  matter  well 

rtnployed  and  of  experience  well  lucd.  .  .  ,  Illtu- 
tiations  %wA."—Br\tith  Mtdical  Joumat. 

"  It  U  upon  the  excellence  of  much  of  the  clini- 
cai  teaching  to  be  found  in  ilj  pages  that  the 
success  which  the  hook  hoi  met  with  in  great 
measure  depends." — Mtificrt/  Pmt  axJ Circutar. 

Illustrations  of  Clinical  Surgery. 

Ity  JoN.^T[iAN  Hutchinson,  Senior 
Surgeon  to  the  London  Hospital.  In 
Quarterly  Fasciculi,  I.  toXUI.,  6s.  6d. 
each.  Fnsciculi  1.  to  X.  bound,  with 
Appendix  and  Index,  £'^  los. 

The     Principles     and     Practice 

of  Surgery.  Uy  William  riKRii"., 
F.R. S.E.,  Professor  of  Surgery  in  ihe 
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Svo,  with  490  Engravings,  28s. 
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By   Sir    William    Fergi'sson,    Bart., 
F.R.S.      Fifth    Edition.   Svo,   v^ith  463 
Engravings,  21s. 

Surgical  Emergencies : 

Together  with  the  Emergencies  Attendant 
on  rarturition  and  the  Treatment  of 
Poisoning.  By  Willia.m  P.  Swai.v, 
F.R.C.S.,  Surgeon  to  the  Royal  .Mbert 
'lo&pital,  Devonport.  Thinl  Edition. 
1  8vo,  with  1 1 7  Engravingi.,  5s, 


A  Course  of  Operative  Surgery. 

I!y  Christopher  IIt,vrH,  Surgo-n  ■  ■ 
University  College  Hospital.  With  3J 
Plates  drawn  from  Natarc  t>y 
I.fevEiLi.fe,  and  coloured  by  hand 
his  direction.     l.arge  8vo,  405. 
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Outlines  of  Surgery  and  Sur- 
gical Pathology,  by  F.  Lk  Gros 
Cl-ARK,  F.  [t.S.,  assisted  by  W,  W. 
Wagstaffk,  F.R.C.S.  Second  Edi- 
tion.    8vo,    I  OS.  6d. 

Clinical  and  Pathological  Obser- 
vations in  India,  By  Sir  J.  Fayker, 
K.C.S. I.,  M.D.     iSvo,  witli  Engravings., 

30S. 

The  Female  Pelvic  Organs, 

Their  Surgery,  Surgical  rathijl(>j^,  and 
Surgical  Anatomy,  in  a  Scries  of  Coloured 
Plates  taken  from  Nature :  with  Com- 
mentaries, Notes,  and  Cases.  By  Henry 
Savage,  CotLsuIiing  Officer  of  the  Samari- 
tan Free  Hospital.  Third  Edition.  4to, 
l\  15s. 

Transfusion  of  Human  Blood ; 

With  Table  of  50  cases.  liy  Dr.  Rodsski., 
offjcneva.  Wiih  a  Preface  hy  Sir  Jam ts 
pAfVKT,  Hart.     Crown  8vo,  2s.  (A. 

Hare-Lip  and  Cleft  Palate. 

liy  Francis  Ma.sun,  F.R.C.S.,  Surgeon 
and  Lecturer  on  Anatomy  at  St.  Thonias's 
Ho!>p)tal.      8vo,  with  66  Engravings,  6s. 

By  Ihf  same  Author, 

The  Surgery  of  the  Face. 

Svo,  with  100  Engravings,  7s.  6d. 

A   Practical  Treatise  on  Aural 

Surgery.  By  H.  Macnai'guton 
Junes,  .M.D.,  Professor  of  the  Queen's 
Univcfstty  in  Ireland,  Surgeon  to  the 
Cork  Ophthalmic  and  Aural  Hospital. 
Crown  Svo,  with  46  Engravings,   55. 

By  the  tamt  Author. 

Atlas  of  Diseases  of  the  Mem- 
brana  Tympanl.  In  Coloured 
Plates,  comaining  62  Figures,  with  TexL 
Crown  4to,  21s. 

"Ttic    bbour    expended    Kat  rcMilted   in   pro- 
ducini;  a  book  of  which   any   clinical   specialist 

might  be  proud "Was  niithor  has  »hown 

him.self  an  accomplished  as  urell  a»  a  lealoua  and 
eolerprisiog  auriat." — Britiih  MnJual  Ji'nrttal. 

Diseases    and    Injuries    of   the 

Kar.  Ily  Wii.i.iAM  11.  Daiiiv,  F.R.C.S., 
Aural  Surgeon  to,  ,ind  Lecturer  on  .Surgery 
al,  St.  Clciirge's  Hospital.  Second  Edition. 
Fc.ip.  Svo,  with  Engravings,  6s.  6d. 

The  Ear: 

Its  .\n3t01ny.  Physiology,  atnl  Piseases. 
HyCllAKLEsH.  UiikNKTT,  A.M.,  M.lJ., 
Aural  Surgeon  to  the  Presliyterian  Hospi- 
tal, Philadelphia.  Svo,  with  87  Engrav- 
ings, t8(i. 

Ear  and  Throat  Diseases, 

Es.say5  by  Llewkli.vn  Thomas,  M.D., 
Surgeon  to  tlic  Centra!  London  Throat 
aiid  Eat  Hospital     Po>t  Svo,  2:^  6d. 


Diseases  of  the  Throat  and 
N08O.  A  Manual.  By  Morell  Mac- 
KENZiK,  .M.D.  I-ond.,  Senior  Physician 
to  the  Hospital  for  Diseases  of  the  Throat 
and  Chest.  Vol.  I.  Diseases  of  the 
Pharynx,  Larynx,  and  Trachea,  Post 
Svo,   with  112  Engravings,  12s.  6d. 

"  There  can  b«  but  one  verdict  of  the  profeuion 
on  ihi^  manual.  It  ttaodf  without  any  competitor 
in  British  medical  literature,  ai  a  aundard  work 
on  the  organs  it  professes  to  treal  oC — Duiliit 
Altdual  Jirnrnal. 

"  Most  circfully  got  up,  in  fact,  a  small  enejr- 
clopxdia  upon  the  subject  treated  of.  ...  . 
The  illustraii'.-ns  arc  numerous  and  exceedingly 
well  executed." — Edinburch  Mfdical JnuntmL 

Clubfoot : 

lis  Causes,  Pathology,  and  Treatment. 
By  Wm.  Ada.ms,  F.K.C.S.,  Surgeon  to 
the  Great  Northern  Hospital.  Second 
Edition.  Svo,  with  106  Engravings  and  G 
Lithographic   Plates,   15s. 

By  the  same  Autfuir, 

On  Contraction  of  the  Fingers, 

and  its  Treatment  by  Subcutaneous  Opera- 
tion ;  and  on  Obliteration  of  Depressed 
Cicatrices  hy  the  same  NfeMiod.  Svo, 
with  30  lUuitniliotis,  4s.  6d. 

Lectures  on  Orthopsedic  Sur- 
gery. By  BliRNARU  E.  pRODHUttSr, 
F.R.C.S.,  Surgeon  to  live  Royal  Ortbo- 
pieilic  Hospital.  .Second  Edition.  Svo, 
with  Engravings,  12s.  6d. 

Osteotomy : 

With  .in  Enquiry  inlo  the  Etiology  and 
Pathology  of  Knock-kncc,  Bow-leg,  and 
other  Osseous  Deformities  of  the  Lower 
Limbs.  Hy  William  Maci:\ven,  M.D., 
Surgeon  antl  Lecturer  on  Clinical  Surgery 
to  the  Glasgow  Royal  Infirmary.  Svu, 
with  51  Engravings,  7s.  6d. 

Orthopraxy : 

The  Mechanical  Treatment  of  Deformities, 
Debilities,  and  Deficiencies  of  the  Human 
Frame.  By  H.  Heatiikr  Bk;g,  Assoc. 
Inst.  C.E.  Third  Edition.  Svo,  with 
319   Engravings,    15^. 

The  Orthopragms  of  the  Spine: 

An  Essay  on  live  Curative  Mechanisms 
applicable  to  Spinal  Curv.iture,  etc.  By 
RoMKRT  Hf-AIIIKk  Bigg,  Aaioc.  Inst. 
C.E.     Svo,  with  Engravings,  5s. 

Orthopaedic  Surgery, 

An.l  Diseases  of  thcji>iiits.     By    t 
A.  Sayrk,  M.D..  Professor  of  Onho; 
Surgery    in    Belle vue    Hospit.il    Mt 
College,      Svo,    with    274    Engra\t 
2Q>. 
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Diseases  of  the  Testis,  Sperm- 
atic Cord,  and  Scrotum.  By 
Thomas  B,  Curmno,  F.R.S.,  Consult- 
ing Surfjeon  to  the  London  Hospital. 
Fourth  Edition.  8vo,  with  Engrnvings, 
1 6s. 

Fistula,  Haemorrhoids,  Painful 
Ulcer,  Stricture,  Prolapsus,  and 
other  Diseases  of  the  Rectum. 
By  William  Allinciiam,  Surgeon  to 
St.  Mark's  Hospital  for  Fistula.  Third 
Edition.     Svo,  with  Engravings,  los. 

Cancer  of  the   Rectum  : 

Its  Pathology,  Diagnosis,  and  Trealment. 
By  W.  Harrison  Ckiits,  F.R.C.S., 
Surgeon  to  the  Great  Northern  Hospital, 
etc.  Crown  Svo,  with  Lithographic 
Plates,  6s. 

Hydrocele  : 

Its  several  Varieties  and  their  Trealment. 
By  SAMUtL  OsnoRN,  late  Surgical 
Registrar  to  Si.  Thomas's  Hospital. 
Fcap.  8vo,  with  Engravings,  3s. 

Also. 

Diseases  of  the  Testis. 

Fcap.  Svo,  with  Engravings,     3s.  (A. 

Diseases  of  the  Urinary  Organs  : 

Clinical  Lectures.  By  Sir  Henrv 
ThomI'-SON,  F.R.C.S.,  Emeritus  Pro- 
fessor of  Clinical  Surgery  in  University 
College.  Fifth  Edition.  Svo,  with  2  Plates 
and  71  Engravings,  los.  6d. 

By  the  same  Author. 

Diseases  of  the  Prostate  : 

Their  Pathology  and  Treatment,  Fourth 
Edition.     Svo,  with  numerous  Plates,  los. 

Also. 

Practical    Lithotomy    and     Li- 

thotrity  ;  or,  an  Inii»iry  into  the  best 
Modes  of  Removing  Stone  from  the 
Bladder.  Third  Edition,  Svo,  with  87 
Engravings,  Jos. 

"  The  ch.-tptcr«  pf  most  intereit  arc  iIxkc  in 
rbich  Itigctow'.'i  opcraiiao  it  di<cu<sed,  tutd  the 
al  one,  in  which  is  a  record  of  joo  operacions 
Ibr  xtonc  in  cotes  of  male  adulti  under  the 
aiilhor's  care.  Such  n  lAble  lus  never  befora 
been  compiled  by  »ny  surgeon." — Lnnctl, 

Also. 
The    Preventive    Treatment    of 

Calculous  Disease,  and  the  Use  of 
Solvent  Remedies.  Second  Edition. 
Fcap.  Svo,  2s.  6<l. 

Stricture  of  the  Urethra, 

And  other  Disca^^es  of  the  Urinar)'Org.ins. 
My  Regi.salI)  Harrisov,  F.R.C.S., 
Surgeon  lu  the  Liverpool  Royal  tnfinnary. 
ftvu.  with  10  PUtciu  7S.  6d. 
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Lithotomy    and    Extraction 
Stone.      By    W.     Poi'Lett    H 
M.D.,     Surgeon-Major     H.M. 
Medical  .Service.     Svo,  with  Engra' 
los.  6d. 

The  Surgery  of  the  Rectum 

By  Hknrv   Smith,  Professor  of  Surjgi 
in   King's    College,    Surgeon     to    K 
College  Hospital.   Fourth  Edition.   F( 
Svo,  ss. 

Diseases  of  the  Bladder, 

Prostate    Gland,    and    Urethra, 
practical  view  of  Urinary  Diseases, 
posits,    and   Calculi.      By    F.    J.    G 
Senior  Surgeon  to  the  Royal  Free 
pital.      Fourth     Edition-       Crown 
I  OS.  6d. 

Renal  and  Urinary  Diseases:^ 

Clinical  Ke|>orts.  By  William  Cart 
M.  B. ,  Physician  to  the  Liverpool  Soul 
Hospital.     Crown  Svo,  7s.  «L 

The  Marriage  of  Near  Kin, 

Considcrctl  with  respect  to  the  Laws  of 
Nations,  Results  of  Experience,  and  tbe 
Teachings  of  Biology.  By  Alfred  H. 
Hutu.     Svo,  14s. 

The  Reproductive  Organs 

In  Childhood,  Vouth,  Adult  Age,  and  Ad- 
vanced Life,  consi<lerc<l   in  their  Physi(»- 
l.tgical.  Social,  ai>d  Moral  Relations. 
William     Acro.v,     M.R.C.S. 
Edition.     Svo,    1 2s. 

Student's  Primer  on  the  Urine 
By   J.    Travis    Whittaker,     M  I>.. 
Clinical  Demonstrator  at  the   Royal  la 
firmary,  Glasgow.    With  16  Plates et  " 
on  Copper.     Post  Svo,  4s.  6d, 

"The  ctcbingK  arc  truthful  Mid  &ie.' — , 
I'tirgh  MtJkiti  Journal, 

"  I'hey  give  a  b«tter  model  for  compansMt  vitk 
niture  than  anything  of  thu>  kind  which  •«  hlfl 
.14  yet  seen." — Diiliin  McJuitl  JamrmtU. 

Urinary  and   Reproductive    Or- 
gans :    their  Functional   Diseases.     Ity 
IJ.  Cami'Iiell   Black,    M.D. 
Edition.     Svo,    los. 

Lectures  on   Syphilis. 

By  Hknry  Lee,  ."surgeon  to  St. 
Hospital.     Svo,  los. 

A  Treatise  on  Syphilis. 

By  Walter  J.  Coui,son,    Sur^geon  _tD_ 
the   Lock    Hospital  and  to    St.    Pa 
l!u?>pilnl  for  Stone.     Svo,  lOs. 

By  the  same  Author. 

Stone  in  the  Bladder : 

Il^    Prevention,    early    Syniptc 
TfeaUueml  I4*  lilLUhtif* 
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Syphilitic  Nervous  Affections  : 

Their  Clinical  Aspects.  By  Thomas 
BuzzARP,  M.D.,  F.R.C.P.  Physician 
to  the  National  Hospital  for  Paralysis  and 
Epilepsy.    Post  8vo,  5s. 

Patholojg^  of  the  Urine, 

Including  a  Complete  Guide  to  iu  Analy- 
sis. By  J,  L.  W.  Thudichum,  M.D., 
F.R.C.P.  Second  Edition,  rewritten  and 
enlarged.     8vo,  with  Engravings,  15s. 

Genito-Urinary  Organs,  includ- 
ing Syphilis :  a  Practical  Treatise  on 
their  Surgical  Diseases,  designed  as  a 
Manual  for  Students  and  Practitioners. 
By  W.  H.  Van  Buren,  M.D.,  and 
E.  L.  Keyes,  M.D.  Royal  8vo,  with 
140  Engravings,  21s. 

Histology  and  Histo-Chemistry 

of  Man.  By  Heinrich  Frey,  Pro- 
fessor of  Medicine  in  Zurich.  Translated 
by  Arthur  E.  J.  Barker,  Assistant- 
Surgeon  to  University  Collie  Hospital. 
8vo,  with  608  Engravings,  21s. 

Principles  of  Human  Physi- 
ology. By  W.  B.  Carpenter,  C.B., 
M.D.,  F.R.S.  Ninth  Edition.  By 
Henry  Power,  M.B.,  F.R.C.S.  8vo, 
with  Steel  Plates  and  nearly  400  Engrav- 
ings, 

A  Treatise  on  Human  Physi- 
ology. By  John  C.  Dalton,  M.D., 
Professor  in  the  Collie  of  Physicians  and 
Surgeons,  New  York.  Sixth  Edition. 
Royal  8vo,  with  316  Engravings,  20s. 

The  Spectroscope  in  Medicine. 
By  Charles  A.  MacMunn,  B.  A.,  M.D, 
8vo,  with  3  Chromo-lithographic  Plates 
of  Physiological  and  Pathological  Spectra, 
and  13  Engravings,  9s. 

"  It  is  painstaking  throughout ;  it  aims  not  at 
brilliancy  but  at  accuracy  ;  and  the  result  is  that 
we  feel  we  may  safely  rely  on  the  conclusions  of 
the  author." — Medical  Times  and  Gatette. 

Manual  of  Anthropometry : 

A  Guide  to  the  Measurement  of  the 
Human  Body,  containing  an  Anthropo- 
metrical  Chart  and  Register,  a  Systematic 
Table  of  Measurements,  &c  By  Charles 
Roberts,  F.R.C.S.  8vo,  with  numerous 
Illustrations  and  Tables,  6s.  6d. 

The  Student's  Guide  to  Human 
Osteology.  By  William  Warwick 
Wagstaffe,  Assistant  Surgeon  to  St. 
Thomas's  Hospital.  Fcap,  Uvo,  with  23 
Plates  and  66  Engravings,  los.  61I. 

Practical  Histology. 

By  William  Rutherford,  M.D., 
F.R.S.  Second  Edition.  Crown  8vo, 
with  63  Engravings,  6s. 


Manual  of  the  Dissection  of  the 
HumanBody.  By  Luther  Holden, 
Senior  Surgeon  to  St.  Bartholomew's 
and  the  FoundKng  Hospitals.  Fourth 
Edition.    8vo,  with  170  Engravings,  i6s. 

By  ttu  same  Author, 

Human  Osteology: 

Fifth  Edition.  8vo,  with  61  Lithographic 
Plates  and  89  Engravings,  i6s. 

Also. 

Landmarks,  Medical  and  Surgi- 
cal.   Second  Edition.    8vo,  3s.  6d. 

Sanderson's  Handbook  for  the 
Physiological  Laboratory.  By£. 
Klein,  M.D.,  F.R,S.,  J.  Burdon- 
Sanderson,  M.D.,  F.R.S.,  Michael 
Foster,  M.D.,  F.R.S.;  and  T.  Lauder 
Bruj«ton,  M.D.,  F.R,S.  8vo,  with  123 
plates,  24s. 

Text- Book  of  Physiology. 

By  J.  Fulton,  M,D.,  Profesior  of 
Physiology,  &c,  in  Trinity  Medical 
College,  Toronto.  Second  Edition.  8vo, 
with  152  Engravings,  15s. 

Lectures  on  Pathological  Ana- 
tomy. By  Samuel  Wilks,  M.D., 
F.R.S.,  Physician  to  Guy's  Hospital ;  and 
Walter  Moxon,  M.D,,  Physician  to 
Guy's  Hospital,  Second  Edition.  8vo, 
with  Plates,  i8s. 

A  Manual  of  Pathological  Ana- 
tomy. By  C,  Handfield  Jones, 
M,B.,  F.R.S.,  and  Edward  H.  Sieve- 
king,  M.D.,  F,R.C.P.  Edited  (with 
considerable  enlargement)  by  J.  F. 
Payne,  M.D.,  F.R.C.P.,  Lecturer 
on  General  Pathology  at  St  Thomas's 
Hospital.  Second  Edition.  Crown  8vo, 
with  195  Engravings,  i6s. 

The  Student's  Guide  to  Surgical 
Anatomy  :  An  Introduction  to  Opera- 
tive Surgery.  By  Edward  Bellamy, 
F.R.C.S,  and  Member  of  the  Board  of 
Examiners.  Fcap.  8vo,  with  76  Engrav- 
ings, 7s. 

"A  text-book  which  breathes  meaning  and 
relational  value  into  the  study  of  human  ana- 
tomy from  the  surgical  ivdx."— British  Medical 
Journal. 

"We  do  not  know  any  book  of  the  kind  which 
will  be  found  so  useful  to  students  and  to  sur- 
geons preparing  for  the  higher  examinations." — 
DnlUin  Medical  Journal. 

"A  large  amount  of  information  is  contained 
in  this  manual,  while  its  conciseness  and  brevity 
will  be  hijfhly  appreci.ited." — Medical  Times  and 
Gazette. 

"  Quite  deserves  the  name  of  a  student's  guide." 
Lancet. 
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Practical  Anatomy : 

AMonijalofDisseclions.  ByCilRlsTOrHER 
IlKAlH,  Surgeon  to  University  College 
l[ospital,  Kourlh  Edition.  Crown  8vo, 
with  1 6  Coloured  Pialcs  and  264  Engrav- 
ings, 14s. 

'Wilson's     Anatomist's     Vade- 

Mecum.  Tenth  Ediiion.  By  George 
bucHANAS,  Professor  of  Clinical  Surgery 
in  the  Univei-sity  of  Glasgow;  and  Henkv 
E.  Clark,  M. R.CSi,,  lecturer  on  Ana- 
tomy at  tJie  GIftsgovv  Royal  Iiitlnnary 
School!  of  Medicine.  Crown  Svo,  with 
450  Engravinj^s  (including  26  Coloured 
i'latcs). 

Braune's  Atlas  of  Topographi- 
cal Anatomy,  after  Plane  Sections  of 
Frozen  Bodies.  Translale<l  by  Edward 
Bkllamv,  Surgeon  to,  and  Lecturer  on 
Analomy,  &c,  at,  Charing  Cross  Hos- 
pital. Large  Imp.  Svo,  with  34  Photo- 
lilhographic  Plates  and  46  WoodcuLs,  40s. 

An  Atlas  of   Human  Anatomy. 

By       RlCKMAN        J.       CoDLEE,         M.S., 

F.R.C  S.,  Assistant  Surgeon  and  Senior 
Demonstrator  of  Anatomy,  University 
College  Hospital.  With  48  imp.  410 
Plates  (112  figures),  and  a  volume  of  Ex- 
planatory Text,  Svo,  jf4  14.S.  6d. 

The  Anatomical  Remembran- 
cer ;  or,  Complele  Pocl;et  Anatomist. 
Eighth  Edition.     32mo,  3s.  6d. 

Post-Mortem  Examinations: 

A  Descripiinn  and  Fxplanation  of  the 
Method  of  performing  them,  with  especial 
reference  to  Medici-Leg.il  Praclice.  By 
Prof.  ViRCHOW.  Translated  by  Dr.  T. 
P.  Smith.  Second  Edition.  Fcap.  Svo, 
with  4  Plate;,  3s.  6d. 

"A    most   useful   manual   frnm   the    peo   of   K 

nuutei For    thorough    and    syiteinnlic 

method  in  the  performance  of  posl-mortem  ex«- 
IninatioiU,  there  is  ni>  guide  like  it." — Latuti. 

"  I((  low  price  and  portabihty  make  it  accessible 
■nd  conrenienl  to  every  Mirgic«l  regiitirv  and 
practitioner." — British  MnJicni  JtrHrtuiI. 

Surgical  Anatomy  : 

A  Scries  of  Di«.sections,  illustrating  the 
Piincipal  Regions  of  the  Human  Wixly, 
By  JnsKril  MacI.ISR.  Second  Edition. 
52  folio  Plates  and  Text.     Cloth,  £1  12$. 

By  Ihf  .uinif  Author. 

On  Dislocations  and  Fractures. 

Uniform  with  "  .Surgical  Analomy."  36 
folio  Plates  and  Tcxu     Clotli,  £2  los. 

Medical  Anatomy. 

By  Francis  Sibson,  ^LD.,  F.R.C.P., 
F.R. S.  Imp.  fulio,  with  21  coloured 
Plaits,  doth,  42s  ,  half- morocco,  50s. 


Anatomy  of  the  Joints  of  M{ 

By  Henry  Morris,  Surgeon  to. 
Lecturer  on  Anatomy  and  Practica) 
gery  at,  the  Middlesex  Hospitaii.  Swdi 
with  44  Lithographic  Plates  (several  beisj 
coloured)  and  13  Wood  Engrariogs,  16s. 

"  We  are  especially  itruck  with  the  fiilnes  al 
accuracy  of  Mr.  Morri*'*  descriptions,  and  the  <k2 
and  patience  which  he  muat  have  devoted  tolli 
di»srction  of  the  spccimcm  from  11  Tiii  Ti  hll  ilr»ii| 
tlons  have  been  tatcen." — LtintH. 

"  A  valunble  acquisition  to  medical  KiMM*% 
doing  \\s  author  xreat  credit  for  cleamesi  «f  «Tk 
and  for  a  methodical  arranjjcmcal  of  '?-«-Tft' **<» 
iftftiiJt  AteJual Jourtut/. 

The     Student's     Guide    to 
Practice  of    Medicine.      By 
IHKW   Charteris,    M.  D.,    Profe 
Materia    Medica    in     the    Universit 
Glasgow.     Second  Edition.      Fcap. 
with   Engravings  on  Copper  and  Wij 
6s.  6d. 

The  Student's  Guide  to  Medical 
Diagnosis.      By   Samukl    Fe-\wu 
M.D.,  F.R.C.P.,  Physician  10  the 
doa    Hospital.     Fourth    Edition.     Fd 
Svo,  with  106  Engravings,  6s.  6d. 

By  thi  same  Author, 

The  Student's  Outlines  of  Medi- 
cal Treatment.     Fcap.  Svo,  7s, 

Also. 

On    Atrophy    of  the    Stomacb, 

and    on   the    Nervous  Affections  of  the 
Digestive  Organs.    Svo,    86. 

The  Microscope  in  Medicini 
By  Lionel  S.  Beale,  M.B.,  F.L 
Physician  to  King's  College  Mo&fl 
Fourth  Edition.  Svo,  with  86  i'LatesJ 

Aha, 

On  Slight  Ailments  : 

Their  Nature  and  Treatment.      Svo, 

A  Manual  of  Medical  Diagnosis. 
By  A.  W.  Barclay,  M.D.,  F.R,C.P., 
Physician  to  .St  George's  IIospitaL 
Thirtl  Edition,     Fcap.  Svo,  iob,  6dL 

Clinical  Medicine  : 

Lectures  ajid   E.ssays.      By  BALmi 
Foster,    M.D.,    F.R.C.  P.    Lona., 
fcssor  of   Medicine  in  Queen's   CoOcK 
Birmingham.     Svo,  IDs.  6d. 

Clinical  Studies : 

Illustrated  by  Cases  ohservtd  in  H< 
and    Private  Practice.     By   Sir   J 
CoKMACK,   M.D..    F.R.S.E.,    fhj 
to  the  Hcrtfonl  British  Hospital  of 
2  vols.     Post  Svo,  SOS. 
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(elapse  of  Typhoid  Fever>  espe- 
cially •with  reference  to  the 
Temperature.  By  J.  Pearson 
Irvine,  M.D.,  F.K.C.P.,  Assistant 
Physician  to  Charing  Cross  Hospital, 
Svo,  with  several  Charts,  6s, 

Croonian  Lectures  on  Some 
Points  In  the  Pathology  and 
Treatment  of  Typhoid  Fever. 
By  William  Cav[.ey,  M.D.,  F.R.C.P., 
Physician  Co  the  bfiddksex  ami  the 
London  Fever  Hospitals.  Crown  Svo, 
4S,  6d. 

A  New  System  of  Medicine  ; 

Enlillcd  Recognisant  Medicine,  or  the 
Stale  of  the  Sick.  By  Dholanoth  Uosb, 
M.D.,  Indian  Medical  Service.  Svo, 
los.  6L 

By  the  sanif  Anihor. 

Principles  of  Rational  Thera- 
peutics. Commenced  as  an  Inquiry 
into  the  Relative  Value  of  Quinint;  and 
Arsenic  in  Ajjue.     Svo,  4s.  6d. 

Medicinal  Plants : 

Being  descriptions,  with  original  figures, 
of  the  Principal  Plants  employed  in 
Medicine,  and  an  account  of  their  Pro- 
perties and  Uses.  By  Professor  Bentley 
and  Df.  H.  Trimen.  In  4  volumes, 
large  Svo,  wtlh  306  Coloured  Plates, 
bound  in  Half  Morocco,  GiU  Eflges. 
j^ll    lis. 

Royle's  Manual  of  Materia 
Medica  and  Therapeutics.  Sixth 
Edition,  by  JoMN  HAkLEY,  M.D., 
Physician  10  St.  Thomas's  Hospital. 
Croivn  Svo,   with   159  Engravings,   155, 

A  Manual  of  Practical  Thera- 
peutics. By  E.  J.  Wakixg,  M.D., 
F.K.C.P.  Lond.  Third  Edition.  Fcap. 
Svo,  12s,  6i 

The  Student's  Guide  to  Materia 
Medica.  By  John  C.  Tkorowgood, 
M.D.,  F.R.C.P.  Lond.  Fcap.  Svo, 
6s.  6d. 

Materia  Medica  and  Therapeu- 
tics :  Vegetable  Kingdom.  By  Ciiaklks 
D.  F.  Fhjllii'S,  M.U.,  Lecturer  on 
Materia  Medica  and  Therapeutics  to 
Westminster  Hospital.     Svo,  15s. 

The  National  Dispensatory : 

Containing  the  Natural  History,  Che- 
mistry, Pharmacy-,  Actions  and  Uses  of 
Medicines,  including  those  recognised  in 
the  Pharmacopoeias  of  the  United  States 
and  Great  Britain  and  Germany,  with 
numerous  references  to  the  French  Codex. 
By  .^Li  RED  STII.LE,  M.D.,  LL.D.,  and 
John  .VL  MArscii,  Ph.D.  Second  Edi- 
tion.   Svo,  with  239  Engravings,  34s. 


Binz's  Elements  of  Thera- 
peutics :  A  Clinical  <iuide  to  the  Action 
of  Drugs.  Translated  by  EDWARD  L 
Sparks,   M.B.,  F.R.C.P.    Crown  Svo, 

8s.  6d. 

The  Pharmacopoeias  of  the  Lon- 
don Hospitals,  arranged  in  Groups 
for  Easy  Reference  and  Comparbnn.  By 
Petkr  S^>IJIBE,  r.L.S.,  n-ssistcd  by  his 
sons,  P.  W.  SyiHRE  nnd  A.  H.  Sgt7IRE. 
Fourth  Edition.     iSmo,  6s. 

Aho. 

A    Companion    to    the    British 

Pharmacopoeia.  Twelfth  Edition. 
Svo,  tos.  6d. 

Dental  Materia  Medica  and 
Therapeutics.  By  James  Stocken, 
L.D.S.  R.C.S.,  late  I^eclurer  to  the 
National  Dental  Hospital.  Second  Edi- 
tion.    Fcap.  Svo,  6s.  6d. 

The  Wasting  Diseases  of  Chil- 
dren. By  Eustace  Smith,  M.l)., 
Physician  to  the  King  of  the  Belgians 
Physician  to  the  East  London  Hospital  for 
Children.  Third  Edition.   Post  Svo,  8&.  6d.  _ 

By  thf  iitme  Aut/ior. 

Clinical  Studies   of  Disease    in 

Children,     Post  Svo,  75,  6d. 

Infant  Feeding  and  its  Influ- 
ence on  Life ;  or,  the  Causes  and 
Prevention  of  Infant  Mortality.  V-y 
C.  IT.  F.  RouTH,  M.D.,  Senior  Physici.in 
to  the  Samaritan  Hospital.  Tliird  Edi- 
tion.     Fcap.  Svo,  7s.  6d. 

The     Student's    Guide    to    the 

Practice  of  Midwifery.  By  D. 
Lloyd  Roiikrts.  M.D..  FR.C.P..  Phy- 
sician to  St.  Mary's  Hospital,  Manchester. 
Second  Edition.  Ecap.  Svo,  with  ill 
Engravings,  7s. 

' '  The  work  has  be«n  thoroughly  revised  thraugh- 
out,  and  in  parts  entirely  re-wrillen.  ...  It 
is  compact  and  handy,  and  in  every  retp«ct 
Sited  to  lake  the  pbce  of  an  introductory 
text-book  on  the  iubject  of  which  it  treat!  ;  and 
to  prepare  the  student  to  matte  profitable  use  of 
the  larger  workjt,  which  pursue  mote  exhaustively 
(he  oultiues  sketched  in  the  lesser  manual  l>efor« 
us.  For  rII  ordinary  teaching,  however.  Dr. 
Roberts'  Handbook  is  sufliciently  minute  ;  and  we 
OLD  confidently  recommend  it  as  a  scrvicealilc 
and  reliable  guide  to  midwifery  proceedings." — 
SludtHl't  JoHrnat. 

Obstetric  Medicine  and  Surgery  : 

their  Principles  and  rractirc.  By  E.  II. 
Ramsbotham,  M.D.,  F.R.C.P.  Fifth 
Edition,     Svo,  with  120  Plates,  22s. 
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Lectures  on  Obstetric  Opera- 
tions, Incluilinc;  the  Treatment  of 
Hicmorrlioge,  and  forming  a  Guide  lo 
the  Maniigement  of  Dif^cull  Labour, 
By  Robert  Barnes,  M.D.,  F.R.C.P., 
Obstetric  I'hyiician  to  St.  George's  Hos- 
pital. Third  Edition.  8vo,  with  134 
Engravings,  i8s. 

By  the  same  Author. 

A  Clinical  History  of  Medical 
and  Surgical  Diseases  of 
"Women.  Second  Edition.  8vo,  with 
iSi  Engr.ix-ings,  28s, 

West      on      the     Diseases      of 

^^^omen.  Eoiirth  Edition,  revised  and 
in  pait  re-wriitcn  by  l!ie  Author,  with 
numerous  Additions  by  J.  MATTHEWS 
DrNCAN,  M.D.,  Obstetric  Thysician  to 
Se.  Dartholomew's  Hospital.  8vo,  l6s. 

Clinical    Lectures   on    Diseases 

of  "Women  ;  Delivered  in  St.  Bartho- 
lomevvs  Hospital,  by  J.  Matthews 
DuNcA.N,  M.U.,  F.R.S.E.     8vo,  8s. 

"  The  grcaCest  possible  precision  of  thought  and 
eipreuion,  wide  clinical  experience,  a  scienltAc 
tceplici^ni  not  prone  lo  accept  theories  or  Tacts 
which  are  unsupported  by  eridence,  make  (he 
book  one  lo  which  the  praclicioner,  weai  y  of  the 
exasperated  statemenls  with  which  new  reinudies 
iirc  so  coininoni)'  ushered  in,  may  turn  with  coii< 
fiiience  that  he  will  fmd  nothing  recumiucnded 
that  has  not  lieen  well  tried  and  thoroughly 
sifted." — MedmU  Times  and  Gaatltt. 

By  th{  same  Author, 

Papers  on  the  Female  Perineum, 

&.C.     8vo,  Cs. 

The  Principles  and  Practice  of 

Gynaecology.  By  Tuo.mas  Adhis 
E.MMKT,  M.U,,  Surgeon  lo  the  Wdinan's 
ilospilal,  New  York.  Second  Edition. 
Royal  8vo,  with  133  Engravings,  24s, 

"  The  work  teems  with  original  ideas,  fresh  and 
valuable  melhuds  of  practice,  and  is  written  in  a 
clc:ir  and  elcgnat  style."— i>n/«A  Medical Jenr- 

The  Student's  Guide  to  the 
Diseases  of  "Women.  By  Ai-i-kkd 
L.  GAt.AiiiN,  M.D.,  E. R.C.P.,  Assistant 
Obstetric  Physician  to  Guy's  Hospital. 
Fcap.  Svo,  with  63  Engravings,  7s,  od. 

Notes      on      the     Diseases     of 

"Women.  Specially  ilesigncd  for  .Stn- 
dcnls  Preparing  for  Examin.ttiou.  By 
J.  J.  Reynolds,  M.R.C.S.  Fcap.  Svo, 
2s.  6d. 

Practical  Gynaecology : 

A  HandljOfik  of  the  Diseases  of  Women. 
By  Hicv\vo<ii>  SMirti,  M,l).  Oxon..  Phy- 
sici.m  to  the  HtwpJlnl  f-.'r  Women  and 
lo  ihe  Mritish  I.ying-in  Hwpitnl.  Crown 
8vu,  with  Engravings  S^-  ^< 


Obstetric    Aphorisms: 

For    the    Use    of  iStade 
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Rupture    of    the     Female  ft? 

neum  :    Its  Treatment,  imoioditf* 
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By  J.  W.  Allan,  M.B.,  Superintendent 
and  Physician,  City  of  Gii^ow  Fever 
Hospital.  Crown  8vo,  with  Engravings, 
2s.  6d. 
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Lectures    on     Syphilis    of    the 

Larynx  (Lesions  of  the  Secondary  and 
Intermediate  Stages).  By  W.  Macneill 
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lished imder  the  Authority  nf  the  Govern- 
ment i>r  India.  f-'uurth  Edition.  VyyA 
8vo,  with  66  Engravings,   12s. 

The  Elements  of  Indian  Hygiene. 

Py  John  C.  Li:cas,  F.R.C.S.,  lI.M.'s 
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With  72  Coloured  Plates,  royal  4to,  half 
morocco,  £6  6s. 

Eczema : 

By  McCall  Anderson,  M.D.,  Professor 
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By  E.  A.  Pakkes,   W  \ 
Edition.     By  F.  De  Ci 
F.R.S..  Profes    --     ■"  • '  ,  mgoi 

the  .\rmy  Me  SiO)  mi 

Plates  and  ii:»  L  .^ ^^  _  jj^ 

Sanitary  Examinations 

Of  Water,  Air.  and  Food.  A  Vd 
Mccurn  for  the  Medical  Officer  dlioM 
By  Cornelius  B.  Fox,  M.D..  F.R.C1 
Crown  Svo,  with  94  Eneravingt,  i»v  M 

"  Every  pan  of  the  woik  manilcsu  tb« 
ihat  large  expcriirncc    which   most  \t 
from  one  who,  U'hile  an   oecnaipKAad 
.It  the  iAmt  time,  a  wund  phylicfaa."- 

Dangers  to  Health  : 

A  Pictorial  Chii.l*^  10  I  »omcslic  Surj 
Defects,  lly  T.  Pridoin  Tkauu  UJ 
Surgeon  to  the  L*etls  c;«ner*l  Infiiaq 
Second  luliiion.  Svo,  with  55  Litheiiai 
Plates  (mostly  colourctl),  iob. 

Microscopical  Bxamination  0 
Drinking  "Water.  \\y  y^w  I 
Macuo.vald,  M.D.,  F.R.s.,  Ami 
ant  Professor  of  Naval  Hvfjini'e,  A« 
Medical  School.  Svo,  vvi'tti  24  Phie 
7s.  6d. 

A  Handbook  of  Hygiene  am 
Sanitary  Science.  By  <iEo.  Wiu.' 
M.A.,  .M.D,  Mc<Iical  Officer  of  IIaM 
for  Mid-Warwickshire.  Fourth  Ed&kt 
Post  Svo,  with  F.ngra>ingK,   los.  6.1 

Also. 

Healthy     Life     and        HeaT 

Dwellings;  a  Guide  to    Persoual  ic 
Domeitio  Hygiene.       Fcap.  Svo, 
CiiAi-.  I,  Intnxluctory  ;   3,  The    Hur 
3,  Causasof  Diieasc;  4,  Fr"  '  -- 
nciii  nnd  Clothing  ;  6,  £  ^ 
Tnuninc  ;  7,  The  House 
Infcclioiu  Dtjcasci  Jii<i  tbe.i   Prvvcncujii^ 

Handbook  of  Medical   and 

gical     Electricity.       By      IIsmU 
Tiintrrs,     .M.D,,     F.R.C.  P.E.,    <i(^ 
Physician  to  the  West   London'  IfoaAi 
for    Paralysis     nnd     Epilciwy.       ~ 
Edition.    Svo,  with  95  Engravix 

By  the  tame  Aufkor. 

A   Map    of    Ziemssen's     Mote 
Points  of    the   Human    Body: 
Guide  to  Localised  Electrisation.   M«cnM 
on  Rollers,  35  x  21.     With   20  Illj 
tions,  5s. 

Lectures  on  the  Clinical 

of     Eleclrlclty.      By     J.      RLrssn. 
Reynolds,  M.D.,  F.R  S,. 
University    College    llos^titi 
Edition,    rost  Sv*.  ja.  6d 
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The  Student's  Guide  to  Diseases 

of  the  Kye,  by  Edward  Nettleship, 
F.R.C.S.,  Ophthalmic  Surgeon  to,  and 
Lecturer  on  Ophthalmic  Suigery  at,  St. 
Thomas's  Hospital.  Fcap.  8vo,  with  48 
Engravings,  7s.  6d. 

"  It  is  clear,  concise,  and  thorougMy  scientific." 
— British  Mulical  JoumaL 

"  A  thoroughly  good  manual.  It  is  clear,  accu- 
rate, and  scieDti6c  and  will  proTe  of  great  value." 
— London  Medical  Record. 

"A  true  multum  in  parvo,  displaying  in  all  parts 
evidence  of  being  the  production,  not  only  of  a 
lucid  and  powerful  writer,  but  of  an  experienced 
and  accomplished  ophthalmic  surgeon." — Birming' 
ham  Medical  Review. 

"  The  best  manual  on  ophthalmic  surgery  with 
which  wc  are  acquainted."  —  American  Medical 
Jeumal, 

A  Manual  of  the  Principles  and 
Practice  of  Ophthalmic  Medicine 
and  Surgery.  By  T.  Wharton 
Jones,  F.R.C.S.,  F.R.S.  Third 
Edition.  Fcap.  8vo,  with  9  Coloured 
Plates  and  173  Engravings,  12s.  6d. 

A  Manual   of  Diseases   of   the 

Eye.  By  C.  Macnamara,  F.R.C.S., 
Surgeon  to  Westminster  Hospital.  Third 
Edition.  Fcap.  8vo,  with  Coloured  Plates 
and  Engravings,  12s.  6d. 

Diseases  of  the  Eye  : 

By  Haynes  Walton,  F.R.C.S.,  Sur- 
geon to  St.  Mary's  Hospital  and  in  charge 
of  its  Ophthalmological  Department 
Third  Edition.  8vo,  with  3  Plates  and 
nearly  300  Engravings,  25s. 

Hints  on  Ophthalmic  Out-Patient 

Practice.  By  Charles  Higgens, 
Ophthalmic  Assistant-Surgeon  to,  and 
Lecturer  on  Ophthalmology  at,  Guy's 
Hospital.  Second  Edition.  Fcap.  8vo,  3s. 

Glaucoma : 

Its  Causes,  S3rmptoms,  Pathology,  and 
Treatment.  By  Priestley  Smith, 
M.R.C.S.,  Ophthalmic  Surgeon  to  the 
Queen's  Hospital,  Birmingham.  8vo, 
with  Lithographic  Plates  (comprising  58 
Figures),    los.  6d. 

"A  brilliant  contribution  to  ophthalmology,  of 
which  British  surgery  may  be  justly  proud." — 
Biruiingham  Medical  Review. 

Essays  in  Ophthalmology. 

By  George  E.  Walker,  F.R.C.S.^ 
Surgeon  to  St.  Paul's  Eye  and  Ear 
Hospital,  &C.,  Liverpool     Post  8vo,  6s. 

Liebreich's  Atlas  of  Ophthal- 
moscopy :  Composed  of  12  Chromo- 
lithographic  Plates(containing  59  Figures). 
The  Text  translated  by  H.  Rosborough 
SWANZY,  M.B.  Second  Edition.  4to,  30s. 


A  System  of  Dental  Surgery. 

By  John  Tomes,  F.R.S.,  and  Charles 
S.  Tomes,  M.A.,  F.R.S.  Second 
Edition.  Fcap.  8vo,  with  a68  Engrav- 
ings, 14s. 

Dental  Anatomy,  Human  and 
Comiparative:  a  Manual.  BvCharlks 
S.  Tomes,  M.A.,  F.R.S.  Crown  8vo, 
with  179  Engravings,  los.  6d. 

A  Manual  of  Dental  Mechanics : 
By    Oakley     Coles,     L.D.S.R.C.S., 

Surgeon-Dentist  to  the  Hospital  for 
Diseases  of  the  Throat.  Second  Edition. 
Crown  8vo,  with  140  Engravings,  7s.  6d. 

The  Student's  Guide  to  Dental 

Anatomy  and  Surgery.  By  Henry 
Sewill,  M.R.C.S.,  L.D.S.  Fcap.  8to, 
with  77  Engravings,  5s.  6d. 

A  Practical  Treatise  on  Opera- 
tive Dentistry.  By  Jonathan  Taft, 
D.D.S.,  Professor  in  the  Ohio  College  of 
Dental  Surgery.  Third  Edition.  With 
134  Engravings.     8vo,  1 8s. 

A  Dictionary  of  Medical  Science: 

Containing  a  concise  Explanation  of  the 
various  Subjects  and  Terms  of  Medicine, 
&c  ;  Notices  of  Climate  and  Mineral 
Waters ;  Formulx  for  Officinal,  Empi- 
rical, and  Dietetic  Preparations  ;  with  the 
Accentuation  and  Etymology  of  the  Terms, 
and  the  French  and  other  Synonyms.  By 
Robley  Dunglison,  M.D.,  LL.D. 
New  Edition.     Royal  8vo,  28s. 

A  Medical  Vocabulary : 

Being  an  Explanation  of  all  Terms  and 
Phrases  used  in  the  various  Departments 
of  Medical  Science  and  Practice,  giving 
their  Derivation,  Meaning,  Application, 
and  Pronunciation.  By  Robert  G. 
Mayne.  M.D.,  LL.D.  Fourth  Edition. 
Fcap.  8vo,  108. 

Abridged       Medical       Account 

Books.  The  "  Expedite  "  Method.  By 
James  Macnab,  L.R.C.S.E.  Index 
Ledger.  Royal  410,  For  one  year,  55.  6d.  ; 
for  four  years,  2 is.  Visitinj;  List.  Cloth, 
2S.  6d.  ;  Leather,  3s.  6d. 

Medical  Education 

And  Practice  in  all  parts  of  the  World. 
By  Herbert  Junius  Hardwicke, 
M.D.,  M.R.C.P.    8vo,  los. 

"  Dr.  Hardwicke's  book  will  prove  a  valuable 
source  of  information  to  those  who  may  desire  to 
know  the  conditions  upon  which  medical  practice 
is  or  may  be  pursued  in  any  or  every  country  of 
the  world,  even  to  the  remotest  comers  of  the 
earth.  The  work  has  been  compiled  with  great 
care,  and  must  have  required  a  vast  amount  of 
labour  and  peneverance  on  the  part  of  its  author." 
DnMin  Medical  Journal. 
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